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Preface

While a great deal of progress has been made in the fight against tubercu-
losis, the disease still poses a serious and even increasing problem in many 
low-income countries, affecting the health and social welfare of millions 
of people. Fighting tuberculosis is a challenge to all who are concerned 
about health and development. Providing treatment with antituberculosis 
drugs has made it possible to cure most patients suffering from this poten-
tially fatal disease. Successful treatment, however, presupposes adequate 
drugs, close supervision of staff, direct observation of drug swallowing and 
monitoring of treatment results by bacteriological examination. In spite 
of the progress made, there continues to be a need for explicit and straight-
forward guidance on how to carry out the routine tasks required for the 
successful fight against tuberculosis.

This sixth edition of the Guide (first published in 1986) contains a de-
scription of tuberculosis, its diagnosis, treatment, the organisation and 
management of tuberculosis services and the structure within which such 
services can be delivered, even in the very poorest countries. Evaluation of 
the tuberculosis situation and of the interventions designed to bring it 
under control are discussed. This edition also addresses the challenges 
posed by HIV infection and drug-resistant tuberculosis, and provides a 
clear rationale for the cascade of treatment regimens if there is failure, re-
lapse or return after default from the first course of treatment. 

The Union hopes this Guide will help those struggling to provide high-
quality care for tuberculosis patients, even in remote locations and even 
when resources are severely limited. It will also be of interest to health ser-
vices planners and managers as well as those in charge of training health 
care workers.
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Glossary

AFB	 acid-fast bacilli 

AIDS	 acquired immunodeficiency syndrome 

ART	 antiretroviral treatment 

BCG	 bacille Calmette-Guérin

BMU	 basic management unit

CPT	 cotrimoxazole preventive therapy

CTM	 cotrimoxazole

DOTS	 originally an acronym for directly observed treatment, short 
course, DOTS became the term used to describe the 	
tuberculosis control strategy recommended by the WHO 

HIV	 human immunodeficiency virus

IGRA	 interferon-gamma release assay

IRIS	 immune reconstitution inflammatory syndrome

MDR-TB  multidrug-resistant tuberculosis 

NTP	 National Tuberculosis Programme 

TB	 tuberculosis 

WHO	 World Health Organization 

XDR-TB	 extensively drug-resistant tuberculosis



1
Introduction 

Tuberculosis is a great problem in most low-income countries. It is the 
single most frequent cause of death from a single agent in individuals 
aged 15 to 49 years. In some countries, especially in sub-Saharan Africa, 
the human immunodefi ciency virus (HIV) is the driving force in the over-
lapping epidemic with tuberculosis. Activities directed against tuberculo-
sis and HIV as public health problems are the direct responsibility of gov-
ernment health authorities. 

The International Union Against Tuberculosis and Lung Disease (The 
Union) is the oldest international non-governmental organisation deal-
ing with health. It started its activities as a series of conferences following 
the fi rst international conference of specialists of internal medicine in 
1867. It was fi rst offi cially registered in 1902 as the Central International 
Bureau for the Prevention of Consumption, and started its monthly pub-
lication Tuberculosis in German, French and English. It has gained im-
mense experience in collaborating with partners in providing care for mil-
lions of tuberculosis patients in some of the poorest countries in the world, 
through the vehicle of National Tuberculosis Programmes (NTPs). This 
Guide summarises that experience.

In recognition of the association between tuberculosis and HIV in set-
tings where both are frequent, this revision of the Guide contains more 
information about their interface than previous editions. In recognition 
of the development of drug-resistant tuberculosis, which may hinder the 
progress in tuberculosis control, the Guide considers the implications of 
drug resistance that may result from treatment with inadequate anti-
tuberculosis treatment regimens and expands the discussion on drug-
r esistant tuberculosis.

The target audience for this Guide is the person responsible for the 
tasks at the basic management unit (BMU)* of the NTP, often a nurse or 
paramedical professional. While the Guide itself may not necessarily fi nd 
its way into the hands of all these individuals, the authors wish to provide 

* A BMU is defi ned in terms of management, supervision and monitoring responsibili-
ties. More details on the organisation of the BMU can be found in section 5.2.2.
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NTPs, and all those who work alongside them, with the basic information 
concerning the management of tuberculosis services, in the hope that this 
knowledge can be transferred, adapted to the local situation and provided 
in the local language to empower those whose responsibility it is to carry 
out this crucial task of organising these services at the most basic manage-
ment level. Knowledgeable, skilled, dedicated and empowered basic unit 
managers are the key to relieving the suffering of millions of patients, re-
ducing the impact of tuberculosis on the community and, in this way, 
contributing to reducing poverty among those affected.

In setting out to combat a problem such as tuberculosis, it is essential 
to have a clear concept of aims and priorities. The aims of the fi ght against 
tuberculosis are:

• for a community: to reduce the spread of tuberculosis micro-organisms 
and, by this means, to hasten the disappearance of this disease from 
society;

• for individual patients: to cure their disease, to quickly restore their 
capacity for activities of daily living and to preserve their position 
in their family and community.

Among the priorities of tuberculosis activities, the fi rst is the appro-
priate treatment and cure of tuberculosis patients, especially those patients 
who are the most potent source of transmission of tuberculosis micro-
organisms. Because tuberculosis is so frequent, may affect any part of the 
body and is such a serious disease, it must be a high priority for any prac-
titioner who provides health care in low-income countries, and tubercu-
losis services must be incorporated into all health services. Tuberculosis 
can be controlled successfully only in the context of an NTP. Such a pro-
gramme must operate within the routine health services of each country. 
Paramedical personnel usually perform the everyday tuberculosis activi-
ties (case fi nding and treatment) as part of the many activities of the gen-
eral health services. It is essential that such personnel be properly trained, 
motivated and supervised.

In countries where HIV fuels tuberculosis, it is important to recognise 
that diagnosis and care of co-infected individuals is directed and overseen 
by the NTP and the National AIDS Programme. It is essential that the two 
programmes work together to plan, implement and evaluate joint tuber-
culosis and HIV services and programme activities.

The general population must be mobilised to participate, including 
patients and community organisations, as well as groups of health profes-
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sionals. It is important to make clear to the population that tuberculosis is 
curable, that HIV infection can be prevented and treated and that there 
is no justifi cation for discrimination or stigma. Community participation is 
essential to encourage individuals with symptoms suggestive of tubercu-
losis to present themselves to the health services for diagnostic examina-
tion for both tuberculosis and HIV and to ensure that tuberculosis patients 
continue to take their treatment until they are cured. Community partici-
pation can also play a crucial role in ensuring that tuberculosis cases who 
have been found to be HIV-infected continue their HIV care and receive 
necessary support after completion of tuberculosis treatment.

While the majority of tuberculosis patients come from the general 
community, the disease is especially a problem for “high-risk” groups in 
the population. These groups (the poor, persons incarcerated in detention 
centres, those with insecure housing, undocumented migrants and other 
marginalised groups) are often hard to reach with the usual public health 
services. They also contribute disproportionately to a cycle of poverty that 
frequently prevents economic development. The general principles of tu-
berculosis programmes apply also to these groups, but services for them 
may need to be adapted to address the broader context of their lives and 
circumstances. The above may also apply to HIV and AIDS: HIV diagnosis 
and care may not be accessible to certain marginalised communities, such 
as injection drug users or commercial sex workers, in addition to those 
identifi ed above.

In many countries, non-governmental agencies provide tuberculosis 
services. They often work under diffi cult conditions in remote areas where 
they provide the only medical services available. Their activities should 
nevertheless always be undertaken in coordination with government of-
fi ces and must follow the guidelines of the NTP. This especially applies to 
patients with multidrug-resistant tuberculosis, for whom services should 
be provided under the direction of the NTP, and not as separate projects 
by non-governmental organisations or private specialists.

Tuberculosis can only be conquered when all those affected by the 
disease are cared for by principles that follow the essentials of good prac-
tice. As the disease can affect virtually any organ of the body, patients may 
present at any location where health services are provided. While the abil-
ity to improve quality of tuberculosis services depends crucially on the good 
practice of the managers at the level of the basic management unit, any 
person providing health services must understand and be able to deliver 
high quality services for any tuberculosis patient that is encountered.
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Tuberculosis

2.1. What do we know about this disease?

Patients with tuberculosis can present themselves at any location where 

health services are provided. Therefore, all those who provide health ser-

vices need to understand some basic information about this disease. 

2.1.1. What is tuberculosis?

Tuberculosis is an infectious disease caused in most cases by a micro-

o rganism called Mycobacterium tuberculosis. The micro-organisms usually 

enter the body by inhalation through the lungs. They spread from the 

initial location in the lungs to other parts of the body via the blood stream, 

the lymphatic system, the airways or by direct extension to other organs.

• Pulmonary tuberculosis is the most frequent form of the disease, usu-
ally comprising over 80% of cases. It is the form of tuberculosis that 
can be contagious.

• Extra-pulmonary tuberculosis is tuberculosis affecting organs other 
than the lungs, most frequently pleura, lymph nodes, spine and 
other bones and joints, genitourinary tract, nervous system, abdo-
men or virtually any organ. Tuberculosis may affect any part of the 
body, and may even become widely disseminated throughout the 
whole body. 

2.1.2. How does tuberculosis develop?

Tuberculosis develops in the human body in two stages. The fi rst stage oc-

curs when an individual who is exposed to micro-organisms from an in-

fectious case of tuberculosis becomes infected (tuberculous infection), and 

the second is when the infected individual develops the disease 

(tuberculosis).
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How are tuberculosis micro-organisms spread?

The likelihood that a patient with tuberculosis may infect another person 
is determined by the number of micro-organisms within the lungs and 
their ability to spread into the surrounding air. Patients with pulmonary 
tuberculosis in whom the micro-organisms are so numerous as to be de-
tectable using a microscope to examine sputum specimens (smear-positive 
cases) are the most infectious cases. Those in whom micro-organisms can-
not be detected directly under the microscope (smear-negative cases) are 
very much less infectious, and the severity of their disease is usually less 
than that of the smear-positive cases. Extra-pulmonary cases are almost 
never infectious, unless they have pulmonary tuberculosis as well.

The infectious tuberculosis patient expels micro-organisms into the 
air in tiny droplets when talking, coughing, laughing or sneezing. These 
small droplets dry rapidly, become “droplet nuclei” carrying the micro-
o rganisms and may remain suspended in the air of a room for several 
hours. Any person entering the room may inhale these micro-organisms. 
If the micro-organisms establish themselves in the lungs of the person 
who inhaled them and begin to multiply, tuberculous infection has oc-
curred. Exposure to the micro-organisms is greatest among those in close 
and prolonged contact with an infectious case (i.e., those living in the 
same household with a smear-positive patient).

The micro-organisms are rapidly destroyed by exposure to sunlight 
and their concentration in the air is reduced by good ventilation. Except 
in the event of close and prolonged contact with an infectious case of tu-
berculosis, the chance of getting infected from a single contact with a tuber-
culosis patient is very small. Most individuals who become infected have 
no symptoms or evidence of illness in association with this infection. 

What happens after infection?

Among those who do become infected, most (estimated at 90%) will never 
become ill with tuberculosis unless their immunity is compromised. The 
micro-organisms may remain dormant within the body for a long time. 
Some individuals who have become infected subsequently develop dis-
ease (tuberculosis). They are most likely to develop disease in the months 
immediately following infection, but continue to experience a risk of de-
veloping tuberculosis throughout the remainder of their lives. Tubercu-
lous infection does not prevent re-infection. Re-infection may occur and 
tuberculosis may develop even among tuberculosis patients who have 
been cured. 
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2.1.3.	 How does HIV affect tuberculosis?

Infection with HIV progressively leads to extensive destruction of the im-
mune defence mechanisms of the body. As a result, those infected with 
HIV become ill with severe and often deadly infections to which persons 
without HIV infection would not usually be susceptible. These conditions 
are called opportunistic infections. Tuberculosis is one such “infection” 
frequently affecting HIV-infected persons. 

The development of tuberculosis following tuberculous infection is 
usually prevented by the actions of the immune system; this explains 
why, in most people, only a relatively small proportion of those individ-
uals who have been infected with tuberculosis micro-organisms go on  
to become ill with the disease. When the protection provided by the 
immune system is reduced by HIV infection, the tuberculosis micro-
organisms (either from new infection, or dormant within the body of an 
individual who has been previously infected) may begin to multiply, caus-
ing tuberculosis. This means that the development of tuberculosis can be 
a warning sign indicating co-infection with HIV. 

By accelerating the development of tuberculosis, HIV co-infection re-
sults in a rapid increase in the number of tuberculosis patients in a given 
community, which secondarily increases the likelihood that other mem-
bers, both with and without HIV infection, will be exposed and infected, 
thereby more and more rapidly increasing the number of tuberculosis pa-
tients. Moreover, tuberculosis patients who are infected with HIV may find 
that their HIV-related disease develops more rapidly and they may quickly 
become seriously ill and die.

Because HIV is so closely linked to tuberculosis, in settings where the 
two diseases are common tuberculosis patients should be routinely of-
fered testing and counselling for HIV, and those with HIV infection should 
be routinely screened for tuberculosis.

2.1.4.	 What is drug-resistant tuberculosis and how does it develop?

Large populations of tuberculosis micro-organisms always contain some 
micro-organisms that have spontaneously mutated to become resistant to a 
drug. Consequently, treatment with a single drug in a patient with a large 
population of micro-organisms kills those micro-organisms that are suscep-
tible to the drug but allows those that are spontaneously resistant to the 
drug to multiply. When the micro-organisms in a patient are resistant to all 
but one of the drugs that is given to the patient, the treatment has the same 
effect as if a single drug were being given alone. Resistance to drugs becomes 
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clinically important when the patient has disease caused by a whole popu-
lation of micro-organisms that are resistant to the drugs essential for treat-
ment. Resistance always begins as a man-made problem, as it is the result 
of inadequate treatment somewhere along the chain of transmission.

For practical purposes, drug resistance in tuberculosis micro-organisms 
is divided into resistance in patients who have never previously been treated 
for tuberculosis for as much as one month (new patients), and resistance in pa-
tients who have previously been treated for tuberculosis for as much as one 
month (previously treated patients). 

• In new patients, resistance occurs when a patient develops tubercu-
losis after being infected by another patient who has resistant 
micro-organisms.

• In previously treated patients, resistance may have developed during 
the previous course of treatment because of incorrect treatment,* 
for example treatment with a single drug in patients with smear-
positive pulmonary tuberculosis (sometimes referred to as mono-
therapy), or administration of powerful drugs to a patient harbour-
ing tuberculosis micro-organisms resistant to all but one of the drugs 
given to the patient. 

Micro-organisms with resistance to at least the two most important 
drugs, isoniazid and rifampicin, are termed multidrug-resistant (MDR). The 
majority of patients with this type of resistance cannot be treated effec-
tively with regimens that use only fi rst-line drugs. They need to be treated 
with the so-called second-line drugs.† Unfortunately, in the last few years 
there has also emerged the problem of extensively drug-resistant tubercu-
losis (XDR-TB), which is defi ned as MDR-TB plus resistance to any fl uoro-
quinolone and any of the second-line injectable drugs such as amikacin, 
kanamycin or capreomycin. Further consideration about the diagnosis 
and management of XDR-TB is outside the scope of this Guide.

2.1.5. What is the signifi cance of drug resistance for a 
tuberculosis programme?

The steady increase in multidrug-resistant tuberculosis in various parts of 
the world over recent years is of great concern. 

* However, in good programmes, resistance observed in previously treated patients is often 
resistance that was already present before they started the fi rst treatment and that caused 
failure or relapse.
† Second-line drugs include prothionamide, clofazimine, kanamycin and fl uoroquinolones.
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Although most patients with multidrug-resistant tuberculosis could be 
successfully treated with a combination of second-line drugs, the cost of 
some of these drugs is very high and adverse drug events are frequent, treat-
ment takes a very long time and all drugs must be taken under direct obser-
vation. In recent years an increasing number of countries have included 
treatment of multidrug-resistant tuberculosis in their National Tuberculosis 
Programmes (NTPs), since special external funding has been made avail-
able. To obtain this external funding, a proposal outlining how patients 
with multidrug-resistant tuberculosis will be managed must usually be ap-
proved by the Green Light Committee (GLC), a committee of experts in 
drug-resistant tuberculosis hosted by the World Health Organization 
(WHO) (refer to the most recent WHO Guidelines for the programmatic 
management of drug-resistant tuberculosis).4

In some countries where effi cient tuberculosis services have been pro-
vided over many years, the level of multidrug-resistant tuberculosis has 
been kept at a very low level and has not shown any increase. In these 
countries, multidrug-resistant tuberculosis is mainly found among patients 
who are detected when they fail fi rst-line treatment and retreatment regi-
mens. The NTP should set up an effective system for identifying multidrug-
resistant cases and providing these few patients with second-line drugs. 
This is both to ensure cure of all tuberculosis cases and to reduce further 
spread of resistant strains, as long as the increased cost and workload of 
services for multidrug-resistant cases do not adversely affect the manage-
ment of those patients without multidrug-resistant disease and thus pro-
duce even more cases of resistance. Other factors to consider in deciding 
whether to introduce care for multidrug-resistant tuberculosis into the NTP 
include the risk of allowing mismanagement and further amplifi cation of 
resistance to second-line drugs due to poor quality of care if such patients 
continue to be cared for by health care providers outside the NTP, as well 
as the devastating cost of this condition for patients and their families.

In some countries, a high proportion of new cases and more than one 
third of previously treated cases have multidrug-resistant strains. In these 
settings, it is urgent to provide adequate treatment with second-line drugs. 
However, unless effective measures are taken to prevent further develop-
ment of multidrug resistance through effective treatment of patients with 
susceptible strains, the impact of treating multidrug-resistant tuberculosis 
will be very limited.

The fi rst priority should therefore always be to ensure an effective 
basic tuberculosis programme so that resistance is prevented. If an effective 
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NTP is in place, treatment of multidrug-resistant patients will have an 
additional impact in controlling tuberculosis. 

2.2. How is tuberculosis diagnosed?

Diagnosis is defi ned as “the process of determining health status and the 
factors responsible for producing it”.1 In this instance, it means the process 
by which a health care worker decides that the patient has tuberculosis.

2.2.1. When should tuberculosis be suspected?

The most frequent symptoms of pulmonary tuberculosis are:

• persistent cough for 2 weeks or more: every patient presenting with 
this symptom should be designated a tuberculosis suspect;

• sputum production, which may be blood-stained (haemoptysis), 
shortness of breath and chest pain;

• loss of appetite and loss of weight, a general feeling of illness (ma-
laise) and tiredness (fatigue), night sweats and fever.

Any patient presenting with any of these symptoms should be sus-
pected of having tuberculosis. If the patient is, or was, in contact with a 
patient with infectious tuberculosis, such a person is even more likely to 
be suffering from tuberculosis.

Symptoms of extra-pulmonary tuberculosis depend on the organ in-
volved. Chest pain from tuberculous pleurisy, enlarged lymph nodes and 
sharp angular deformity of the spine are some of the presenting symp-
toms or signs of extra-pulmonary tuberculosis.

2.2.2. Among whom is tuberculosis most likely to be found?

Tuberculosis cases are most frequently found among the following:

• patients who present themselves on their own initiative at a health 
facility with symptoms suggesting tuberculosis;

• those (especially children and young adults) living in the same 
household with smear-positive patients;

• those infected with HIV; 
• those found to have an abnormality that has the appearance of 

t uberculosis when a chest radiograph has been taken for clinical 
i nvestigation of a sick patient.
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Tuberculosis will be detected most effi ciently where health care pro-

viders and community members are highly aware of the symptoms sug-

gestive of tuberculosis.

2.2.3. How is a diagnosis of tuberculosis confi rmed?

A diagnosis is proposed by the health care worker after considering the 

history given by the patient (the symptoms) and the evidence resulting 

from physical examination of the patient (the signs). The process of diag-

nosis involves identifying the most likely condition to explain the symp-

toms and signs and listing other conditions that might explain the 

symptoms (the differential diagnosis). A variety of tests are conducted to 

confi rm the diagnosis.

What is the value of bacteriology?

Each individual suspected of having tuberculosis, regardless of HIV status, 

must have an examination of sputum to determine whether or not that 

individual has infectious tuberculosis. Sputum examination must be car-

ried out before starting treatment. The examination consists of micro-

scopic examination of a specimen of sputum that has been spread on a 

slide and stained by the Ziehl-Neelsen or fl uorescence method (smear 

microscopy). If micro-organisms (frequently referred to as acid-fast bacilli, 

or AFB) are detected by this method, the patient is said to have smear-

positive tuberculosis. Smear microscopy is currently the only means by 

which the diagnosis of tuberculosis can be confi rmed in the majority of 

patients in most low-income settings. It is also important to carry it out 

because it effi ciently identifi es those cases that are most infectious. 

Whenever tuberculosis is suspected, at least two specimens must be 

collected for examination by microscopy. Whenever possible, they should 

be obtained within 24 hours, as follows:

First specimen. During the patient’s fi rst visit, a specimen is col-

lected on the spot; this specimen is obtained, after coughing and 

clearing the back of the throat, under the supervision of a health 

care worker, in a well-ventilated area, preferably in the open air. 

Obtaining a spot specimen implies that, before the patient leaves 

the health facility at the end of the consultation, a specimen has 

been obtained for submission to the laboratory.
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Second specimen. The patient is then given a sputum container for 
collection of an early morning specimen before the second visit, 
which should be on the next working day.

One positive smear result is suffi cient to register the patient as a spu-
tum smear-positive patient and to start treatment. If the fi rst spot speci-
men is positive and if the patient does not return for the second visit, a 
search must start immediately to fi nd and enrol the patient on treatment, 
thus preventing further transmission of micro-organisms in the commu-
nity and deterioration of the patient’s condition. 

It is reasonable to routinely examine only two specimens, rather than 
three. This, however, should be determined as policy by the authorities of 
the NTP and not decided individually. 

Those patients whose sputum smears are negative but who are thought 
to have tuberculosis should be reviewed by a Medical Offi cer prior to com-
mencing treatment. The Medical Offi cer may wish to proceed in the fol-
lowing manner in order to determine whether or not the patient actually 
has tuberculosis, prior to commencing treatment. If chest radiography is 
available, it may be performed. If the chest radiograph demonstrates shad-
ows in the lung fi elds consistent with a pulmonary infectious disease, a 
course of broad spectrum antibiotics may be given. If the patient contin-
ues to show symptoms after completion of the antibiotics, a second series 
of two sputum smear examinations may be performed and, if still nega-
tive, the Medical Offi cer may choose to treat the patient for tuberculosis 
and record the patient as a case of smear-negative pulmonary tuberculo-
sis. The “trial of treatment”, whereby the response of a patient to a short 
period of antituberculosis treatment is used to decide whether or not the 
patient has tuberculosis, is poor practice and should not be done.

Is X-ray useful?

Diagnosis by means of radiographic examination in patients suspected of 
tuberculosis presents a challenge. Abnormalities identifi ed on a chest ra-
diograph may be due to tuberculosis or to a variety of other conditions 
and the pattern on the radiograph is not specifi c for tuberculosis. Some 
individuals who have previously had tuberculosis that is now healed (and 
therefore does not require treatment) may have a chest radiograph that 
resembles tuberculosis requiring treatment. Chest radiographs may be 
helpful in those patients who are not sputum smear-positive, but they can 
only be read reliably by an experienced Medical Offi cer.
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What about the tuberculin test? 

A tuberculin skin test is sometimes used by health care workers to help in 

the diagnosis of tuberculosis. The response to the intradermal injection of 

tuberculin is read 48–72 hours later, requiring the patient to revisit the 

clinic after the injection was administered. The interpretation of a test re-

sult is often very diffi cult, as a positive test may be caused by conditions 

other than tuberculosis and a negative test does not always rule out tuber-

culosis. Furthermore, tuberculin is not routinely available in many pe-

ripheral health institutions. It is expensive, has a very short shelf life, 

must be kept protected from light and heat, and requires some technical 

skill in administration and reading. Thus, in most instances, health care 

workers are forced to work without this test. A signifi cant reaction to the 

test indicates the presence of infection but cannot indicate whether or 

not the patient has the disease. Many patients with advanced immuno-

suppression related to HIV will fail to react to the test even when they 

have the disease. Interferon-gamma release assays (IGRAs) have recently 

been proposed as a possible solution to some of the problems encountered 

with the tuberculin skin test. They are more specifi c than the tuberculin 

skin test, particularly in people who have received BCG, and they require 

only one visit by the patient. However, like the tuberculin skin test, they 

cannot distinguish between infection and disease. The tests are costly, 

they require specifi c laboratory equipment and there is a need for a ve-

nous blood sample to be drawn. Currently, there is no evidence to support 

the use of IGRAs in routine practice. 

How is tuberculosis diagnosed in children?

Diagnosis of tuberculosis in children is diffi cult. It is even more diffi cult in 

HIV-positive children or in infants (whose own HIV status cannot easily be 

confi rmed even when their mothers are HIV-positive). Great care should 

be taken to rapidly identify serious forms of tuberculosis such as dissemi-

nated tuberculosis, tuberculous meningitis, spinal tuberculosis and tuber-

culosis in immunosuppressed children. These can be life-threatening con-

ditions and they require prompt diagnosis and treatment if death or 

disability is to be avoided. This is especially true in very small children 

(under 2 years of age), and particularly in children who have been in con-

tact with smear-positive pulmonary tuberculosis patients. 

In the majority of instances, however, childhood tuberculosis is a 

mild disease. Nevertheless, children with tuberculosis should be treated to 
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prevent complications and to ensure that they do not subsequently de-
velop tuberculosis from reactivation of their infection. Only a very small 
proportion of children have tuberculosis that is smear-positive, and many 
children cannot produce sputum for examination. The points of most im-
portance in determining a diagnosis in children, in order of priority, are:

• a history of contact with a case of infectious (sputum smear-
p ositive) tuberculosis, particularly in the same household;

• an abnormal chest radiograph showing unilateral and sometimes 
bilateral lymphadenopathy and/or shadows in the lung fi eld indi-
cating infi ltration.

In the absence of the above, it is less likely that the child has 
tuberculosis. 

Any child under 5 years of age in contact with a smear-positive case 
who is not perfectly healthy must be carefully evaluated by a competent 
Medical Offi cer to decide if tuberculosis is present. If the child has signs or 
symptoms suggesting tuberculosis, it should be assumed that the child 
has tuberculosis, and the child should be given a full course of treatment. 
Those children under 5 years of age in contact with a smear-positive case 
of pulmonary tuberculosis who are perfectly healthy should be considered 
for preventive chemotherapy.*

2.2.4. Who should be considered to be a case of tuberculosis?

Any person diagnosed with tuberculosis should be recorded as a case. 
Those who have tuberculosis micro-organisms visible on microscopic ex-
aminations of sputum should be recorded as smear-positive. All other cases 
should be recorded in such a way as to distinguish them from smear-
positive cases (as sputum smear-negative or as sputum smear-negative extra-
pulmonary cases). All those with a positive smear recorded in the labora-
tory register and for whom no record has been made in any tuberculosis 
register should be entered into the register and evaluated with all other 
patients even when they are given no antituberculosis treatment at all. 
This includes all tuberculosis patients who never return after the sputum 
specimen has been examined, those who die before the start of treatment 

* For further details, see Management of the Child with Cough or Diffi cult Breathing. A Guide 
for Low-Income Countries.2 For up-to-date dosage guidelines visit the WHO website at 
http://www.who.int/selection_medicines/committees/subcommittee/2/TB.pdf 3
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and all patients who start treatment for tuberculosis in hospital but can-
not be traced after leaving the hospital. 

2.2.5.	 How does HIV infection influence the diagnosis?

Tuberculosis is one of the most frequent opportunistic diseases in HIV-
infected individuals in countries where both diseases are prevalent. Con-
sequently, in all countries where tuberculosis and HIV are frequent, all 
those identified as having HIV infection should be systematically investi-
gated for tuberculosis. Tuberculosis can occur at any stage during the 
course of HIV infection. In early HIV infection, when the immune de-
fence mechanisms of the body are almost normal, tuberculosis presents 
with symptoms and signs that are similar to the symptoms and signs in an 
HIV-negative tuberculosis case, and a high proportion of cases in adults 
are smear-positive. However, when HIV infection progresses and the im-
mune defence mechanisms of the body weaken, the presentation of the 
case may be unusual, and extra-pulmonary forms are more frequent. In 
these cases, the clinical presentation may be quite different from what is 
expected and sputum smear examination may be more frequently nega-
tive. It should be noted that individuals with advanced destruction of 
immune defence mechanisms may be symptom-free for some time, even 
though tuberculosis micro-organisms can be seen in their sputum. Some 
of these patients do not have chronic cough; some may present with 
non-specific symptoms, such as loss of weight and chronic fever; chest 
radiographs may have abnormal shadows in lung fields or intra-thoracic 
lymphadenopathy or they may be normal. 

Although the appearance of tuberculosis varies according to the de-
gree of destruction of the immune defence mechanisms in the body, posi-
tive smears still occur among those infected with HIV. Thus, sputum smear 
examination plays a vital role in the diagnosis of tuberculosis even in 
those countries where HIV infection is frequent. If the sputum examina-
tion is performed correctly, the majority of patients with pulmonary tu-
berculosis and HIV infection will be found to be smear-positive. Thus, the 
most contagious cases can be diagnosed rapidly. 

Patients who are not sputum smear-positive must be offered treat-
ment. However, other tests beyond the scope of this Guide would be re-
quired to confirm their diagnosis. If these tests are not currently available, 
the diagnosis must be confirmed by a Medical Officer before treatment is 
initiated.
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2.2.6. How do we know if a patient has drug-resistant tuberculosis?

The confi rmation of the diagnosis of tuberculosis in most countries is 
based on sputum smear microscopy. To detect resistance and to exclude 
disease caused by other mycobacteria, other methods for species identifi -
cation and drug susceptibility testing are needed. These methods are com-
plex, slow and expensive, and are not widely available in most countries 
or are used only for specifi c patient groups (for example, those with a high 
risk of multidrug resistance). In virtually all patients, even where drug sus-
ceptibility testing is available, treatment must be started without knowl-
edge of the susceptibility of the micro-organisms to the drugs.

If drug resistance is already present, there is a possibility that the 
treatment might create more resistance. The recommendations put for-
ward in this Guide are developed specifi cally to prevent this from occur-
ring. Changes to the recommendations may compromise their ability to 
reduce the possibility of promoting further resistance. However, when 
the recommendations are strictly followed, tuberculosis can be success-
fully treated in the vast majority of cases, without knowledge of the sus-
ceptibility patterns of individual patients and without promoting drug 
resistance.

The measurement of drug resistance is an important topic, but the de-
tails of how this is carried out are beyond the scope of this Guide.



3
The human immunodefi ciency virus

Where both tuberculosis and HIV are signifi cantly present in a commu-
nity, a patient with tuberculosis has a much greater chance of also having 
HIV infection, while someone who is HIV-infected has a much greater 
chance of developing tuberculosis. Consequently, as noted above, every 
tuberculosis patient should be offered testing for HIV. Every person with 
(or suspected of having) HIV infection should, at every contact with the 
health services, be interviewed carefully to determine whether or not tu-
berculosis is likely to be present. It is particularly important to look for 
tubercu losis as early as possible in the process of testing for HIV because 
an environment where persons with HIV gather (such as a general medi-
cal clinic or a centre for testing for HIV) is a location where tuberculosis is 
likely to occur, leading to spread from one person to another. Moreover, 
strict policies have been recommended for preventing spread of micro-or-
ganisms in all health care settings and must be rigorously enforced (see 
the most recent WHO policy on tuberculosis infection control in health-
care facilities, congregate settings and households5).

All those who provide care for tuberculosis and HIV patients (includ-
ing all general medical services) must have a thorough knowledge of both 
conditions. The philosophy of care must be “two diseases, one patient, 
one system”.

3.1. What is HIV?

HIV is the organism that causes HIV infection in humans and, over time, as 
the person’s immune system deteriorates, the acquired immunodefi ciency 
syndrome (AIDS). It belongs to the group of retroviruses that have an un-
usual ability to integrate themselves into the genetic material of the or-
ganism they infect. HIV grows mainly in certain cells called CD4+ T lym-
phocytes, or simply CD4 cells. These cells are an important part of the 
immune defence mechanisms that are responsible for protecting the per-
son against various infections and cancers. 

When a person becomes infected with HIV, the virus enters a CD4 
cell and joins the cell’s own genetic material. Numerous new copies of the 
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virus are produced. Eventually, they break out of the CD4 cell, which dies 
as a result. New viruses look for other CD4 cells, enter into them and the 
process is repeated. In this way, the number of CD4 cells in the body pro-
gressively decreases over the years and the number of HIV viruses increases. 
This leads to progressive destruction of the immune defence mechanisms. 
The infections occurring as a consequence of reduced immunity caused 
by HIV infection are called opportunistic infections/diseases; tuberculosis 
is one of the most frequent and important of these.

The destruction of the immune defence mechanisms means that 
disease-causing organisms can invade the body unchallenged, multiply 
and cause serious disease. 

Two to six weeks after becoming infected with HIV, a person may de-
velop a condition called an acute HIV syndrome, characterised by flu-like 
symptoms that subside on their own. Thereafter, the person has no symp-
toms of illness, although remaining infectious, and can spread HIV to an-
other person, most frequently through sexual intercourse when a condom 
is not used. This phase without symptoms may last from a few years up to 
10–15 years. 

As HIV infection progresses and the immune defence mechanisms 
weaken, the person starts to become ill, and may develop skin rashes, her-
pes zoster (shingles), chronic diarrhoea, fever, weight loss and symptoms 
of other HIV-related illnesses. The final stage of HIV infection is called 
AIDS and it frequently lasts 1 to 2 years before death, unless antiretroviral 
treatment is given. Tuberculosis, bacterial pneumonias, fungal infections 
of the skin and mouth, HIV wasting syndrome, central nervous system 
conditions and Kaposi’s sarcoma are common diseases in individuals with 
AIDS. Approximately 30% of HIV-infected adults develop some symptoms 
and signs of HIV infection in the 3 years after becoming infected, and ap-
proximately 50% develop AIDS within 7 to 8 years.

The WHO has developed a clinical staging system for HIV infection, 
with Stage 4 indicating AIDS-defining conditions. The diagnosis of pul-
monary and extra-pulmonary tuberculosis in an adult person with HIV 
infection indicates the presence of clinical Stage 3 and 4, respectively. In 
a child, the presence of tuberculous lymphadenopathy indicates Stage 3.

3.1.1.	 How is HIV spread?

HIV spreads most frequently from person to person through exchange of 
body fluids, especially during sexual intercourse. HIV may also spread 
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through transfusion of infected blood or blood products and the sharing 
of HIV-contaminated needles and syringes. HIV can also spread from an 
infected pregnant woman to her unborn baby during pregnancy or to her 
newborn baby during labour and through breast-feeding. 

In health care settings, HIV (and other blood-borne organisms) can 
spread if syringes and needles are re-used (only disposable syringes and 
needles should ever be used and, after use, carefully discarded) or if a 
health care worker suffers a needle stick injury with a used needle.

There is no evidence that HIV transmission occurs through every-
day contact, hugging or kissing, food or drink, or mosquito or other in-
sect bites.

3.1.2.	 How can we prevent the spread of HIV?

The most common route of HIV transmission is through sexual inter-
course. For this reason, everyone must make every effort to prevent sexu-
ally transmitted HIV infection by all possible means and at all times. 
Sexually active individuals need to act in a responsible and healthy man-
ner. This includes knowing whether they are HIV-infected or not. When-
ever one partner has had sexual intercourse with more than one other 
person and when couples have sexual intercourse where one person is in-
fected with HIV and the other is not (discordant couples), there is a risk of 
sexual transmission of HIV. In these circumstances, correct and consistent 
use of a condom during sexual intercourse can significantly reduce the 
risk of HIV transmission. 

The most effective approach for reducing sexual transmission of HIV 
is for all individuals to delay the age at which they start to have sexual 
intercourse, to reduce the number of lifetime sexual partners (most effec-
tive when a person has only a single lifelong partner) and to reduce the 
number of concurrent sexual partners (i.e., the number of partners with 
whom a person is having sexual intercourse at the same time). When in-
dividuals are unable or unwilling to meet these conditions and when 
individuals are not certain that they or their partner is not infected with 
HIV, a condom should always be used during sexual intercourse.

Other ways to prevent the spread of HIV include programmes for the 
prevention of mother-to-child HIV transmission, provision of safe blood 
and blood products, needle exchange facilities for injecting drug users, 
careful use of syringes and needles by health care workers, and informa-
tion and education programmes. Strong evidence has also emerged that 
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male circumcision can reduce the risk of HIV infection in men who have 

been circumcised. 

3.2. How is HIV infection diagnosed?

HIV infection is usually diagnosed through detection of antibodies to the 

virus in the blood. Production of these antibodies begins 2 to 8 weeks after 

infection. The period following infection, before antibodies become de-

tectable, is known as the “window period”. Other methods of diagnosis of 

HIV infection can also be used, but they are not usually readily available 

for the majority of people in low-income settings. 

Simple and rapid HIV tests are recommended so that special labora-

tory equipment or highly trained staff are not needed. They can be carried 

out on blood specimens obtained by a fi nger prick, or on saliva. For the 

result of the HIV test to be recorded as positive, it must be positive on two 

tests using different test principles. Rapid HIV test results can be confi rmed 

using other tests, such as enzyme immunoassay. Because all rapid tests do 

not perform equally well, each country’s National AIDS Programme will 

determine the best combination of tests to use.

Results of rapid tests are available within 15 to 30 minutes. Thus, in-

dividuals who have received pre-test counselling and who consented to 

testing can be informed of the result and receive their post-test counsel-

ling all on the same day. The test results must remain confi dential, as 

should all medical information about patients. 

Offering an HIV test should be a routine part of the investigation of 

every tuberculosis patient. This is now called “provider-initiated HIV test-

ing and counselling”. This approach differs from the traditional “volun-

tary counselling and HIV testing”, where the decision for HIV testing is 

left entirely with the patient and the emphasis is on extensive pre-test 

counselling and the social and preventive implications of being HIV-

i nfected. With provider-initiated HIV testing and counselling, the HIV 

testing is requested by the health care worker; there is a greater emphasis 

on “opting out” (patients undergo an HIV test as part of the routine ser-

vice unless they specifi cally decline); and there is a higher priority on 

post-test rather than pre-test counselling. The important thing is that the 

patient must always feel free to refuse the test.

The counselling and psychological support around HIV testing should 

include:
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• determining the patient’s knowledge about HIV and the association 
between HIV and tuberculosis; 

• providing detailed information about HIV and the association be-
tween HIV and tuberculosis;

• determining whether the individual has any characteristics that are 
associated with a greater chance of getting HIV infection (HIV risk 
factors—such as multiple sexual partners or having recently had a 
blood transfusion);

• describing what is involved in performing the test;
• discussing the possible impact of a positive or negative result; and
• explaining how someone who is HIV-infected can access care. 

For an individual found to be HIV-negative, the post-test counselling 
session should explore how to remain uninfected. For those found to be 
positive, post-test counselling offers an opportunity for support and pro-
vision of key facts about HIV and tuberculosis, other HIV-related condi-
tions, available treatment and promotion of sexual behaviour that reduces 
the chance of infecting others and/or contracting other sexually transmit-
ted infections or being superinfected with other HIV strains. 

3.2.1. What is the role of diagnosing HIV infection among 
tuberculosis patients?

The link between HIV and tuberculosis is well known in many communi-
ties. Patients with tuberculosis may therefore be well aware of the possibil-
ity of HIV co-infection (and vice versa) and have in mind that they may 
be infected. It is important that, at the time of tuberculosis investiga-
tions, diagnosis and commencement of tuberculosis treatment, the health 
care worker fi nds out whether a patient with tuberculosis knows his/her 
HIV status. If it is not known, or a negative result was obtained more than 
3 months ago, then HIV counselling should be given and testing offered. 
It is important to consider the advantages and disadvantages of provid-
ing patients with this service together with their tuberculosis services, or 
having it provided elsewhere within the health care services. Counselling 
should ideally be considered as a continuous process that ensures good 
communication with the patient found to be HIV-infected and his/her 
support person or family member. This contact can be nurtured during 
the period of tuberculosis treatment, as the treatment necessitates mul-
tiple visits. These visits also offer an opportunity to counsel and test the 
patient’s sexual partner(s) and children for both tuberculosis and HIV.
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There are important benefi ts of patients knowing their HIV status. If a 
patient is HIV-infected, the diagnosis may provide an explanation for symp-
toms the patient has already been experiencing. It also opens the door to 
the use of preventive drugs and it can help the patient to access antiretro-
viral drugs, where they are indicated. The information and counselling 
that patients receive when fi nding out their HIV status can help them 
prevent the spread of HIV to others (sexual partners or children, in the 
case of a mother). Indeed, it is dangerous for people not to know their HIV 
status, as accessing HIV care is essential for protecting their own health, 
and avoiding transmission is essential for protecting the health of others. 
Knowing one’s HIV status should be the norm rather than the exception.

If a tuberculosis patient refuses HIV testing, multiple consultations 
during tuberculosis treatment allow the health care worker to reinforce 
the value of knowing one’s HIV status and to enquire about the reasons 
for refusal.

Where HIV infection is relatively frequent, tuberculosis services can 
provide an entry point to HIV diagnosis and care by providing joint ser-
vices and/or referral to relevant care elsewhere within the general health 
services to HIV-infected tuberculosis patients and their family members. In 
planning for joint services, the core functions of a tuberculosis programme, 
i.e., case fi nding and treatment, must not be compromised. Great care 
should be taken to ensure that infection control measures are followed, 
particularly in areas where cases of pulmonary tuberculosis may be in con-
tact with immunocompromised patients. 

3.2.2. How is HIV diagnosed in children?

Due to passively transferred maternal anti-HIV antibodies, antibody-based 
HIV tests cannot be used for diagnosis of HIV infection in infants and 
children up to the age of 18 months. A positive HIV test can therefore 
mean a true HIV infection or just the passage of maternally transferred 
HIV antibodies in a child who does not have HIV infection. However, a 
negative HIV test does exclude HIV infection. Only tests that detect the 
virus itself can be used to diagnose HIV infection in such cases. These tests 
are not routinely available. Some infants and children develop symptoms 
and signs suggestive of HIV infection at an early age. In these situations 
the diagnosis of HIV can be made on clinical grounds.*

* For up-to-date guidance visit the Child Lung Health Division website of The Union at 
http://www.theunion.org/lch/education-and-publications.html
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3.3. How are HIV infection and AIDS treated?

Antiretroviral drugs are becoming increasingly available and affordable in 
many countries. These medicines dramatically improve the quality of life of 
HIV-positive individuals and prolong their lives. However, they do not cure 
HIV infection. HIV-infected persons may continue to spread the virus if care 
is not taken to prevent the transmission of HIV during sexual intercourse. 

In addition to antiretroviral treatment, HIV-positive individuals can 
benefi t from the management and prevention of opportunistic infections.

3.3.1. What constitutes care and prevention of opportunistic infections? 
What is cotrimoxazole preventive therapy?

Every new infection challenges the immune defence mechanisms of the 
body. In the case of an HIV-positive individual, such episodes may put 
additional strain on weakening or already frail defence mechanisms. To 
minimise this strain, it is essential that various infectious conditions and 
opportunistic infections be diagnosed promptly and treated effi ciently. 
This constitutes care of opportunistic infections.

Cotrimoxazole is a fi xed-dose combination of sulfamethoxazole and 
trimethoprim. It effectively protects against several disease-causing or-
ganisms, such as Pneumocystis jirovecii (formerly P. carinii), toxoplasma, 
isospora, many common pathogens causing pneumonia, diarrhoea and 
malaria. Its regular use leads to reduced illness and death from these con-
ditions in HIV-infected persons. When cotrimoxazole is given daily, it is 
referred to as cotrimoxazole preventive therapy (CPT).* If there is no con-
traindication to cotrimoxazole preventive therapy, it is advisable to intro-
duce it as soon as possible after the diagnosis of HIV infection alongside 
the tuberculosis treatment. 

Given the diffi culty in diagnosing HIV infection in infants and young 
children, it is recommended that cotrimoxazole preventive therapy be 
given to all babies born to HIV-positive women from 6 weeks to 18 months, 
the age at which HIV infection can be excluded or confi rmed.

3.3.2. What is antiretroviral treatment?

As with antituberculosis treatment, using antiretroviral drugs in combina-
tion improves their effects and reduces the risk of development of drug 
resistance. Antiretroviral treatment, sometimes also called highly active 

* The usual dosage for an adult is one tablet containing {trimethoprim 160 mg and sul-
famethoxazole 800 mg} per day.
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antiretroviral treatment, is a combination of at least three drugs. The goal 
of antiretroviral treatment is to restore and maintain the immune defence 
mechanisms by increasing the CD4 cell count and slowing down the rep-
lication of HIV in the body. This reduces the occurrence of opportunistic 
infections and cancers. Antiretroviral treatment can prevent the selection 
of drug-resistant HIV strains by preventing the virus from multiplying. 
Finally, by reducing the HIV load in plasma and other body fl uids, anti-
retroviral treatment can reduce (but not eliminate) the risk of HIV trans-
mission to a sexual partner and from the mother to her baby during preg-
nancy, delivery and breast-feeding. 

Taking antiretroviral treatment consistently is as important as taking 
tuberculosis treatment consistently. As in tuberculosis treatment, it is ad-
visable to use fi xed-dose combinations where possible, to simplify dosing 
of drugs and to ensure better adherence to all the drugs in both the initial 
and continuation phases. It is necessary to monitor adverse reactions to 
antiretroviral treatment because these reactions may cause the patient to 
stop or interrupt treatment. Treatment has to be lifelong, and resistance 
may develop after some time. It is therefore important that treatment re-
sponse be monitored at regular intervals.

Antiretroviral treatment does not cure HIV infection. A person taking 
it remains infectious. Persons taking antiretroviral treatment must there-
fore use condoms correctly and consistently whenever they have sexual 
intercourse. Despite the various advantages such treatment can bring to 
the lives of HIV-infected individuals, they may face a time when no fur-
ther effective treatment can be offered or found, and only palliative care 
should then be provided. 

3.3.3. When should antiretroviral treatment be started?

The decision to start antiretroviral treatment is seldom an emergency, ex-
cept when a patient is severely ill with disseminated tuberculosis. A step-
wise approach is proposed:

• make a fi rm diagnosis of HIV infection;
• assess the clinical stage of the HIV infection in the HIV-positive 

patient;
• treat existing active opportunistic diseases, including tuberculosis, 

and start cotrimoxazole preventive therapy; and 
• counsel the patient and a supporting family member about adverse 

drug effects, how to take the drugs, and the importance of taking 
the drugs regularly for the rest of the patient’s life.
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HIV-infected patients with extra-pulmonary tuberculosis should be 
prepared for antiretroviral treatment and started on treatment in due 
course, regardless of their CD4 cell counts. Ideally, HIV-infected patients 
with pulmonary tuberculosis should fi rst have their CD4 cell count mea-
sured. The indication to start antiretroviral treatment is often based on 
the CD4 cell count. If CD4 count capability is not available, then HIV-
i nfected patients with pulmonary tuberculosis can be started on antiretro-
viral treatment.

It is essential, in all cases, to refer to the National AIDS Programme 
antiretroviral treatment guidelines for specifi c instructions on how to care 
for the patients. 

3.3.4. How does antiretroviral treatment affect tuberculosis?

HIV-infected individuals who are taking antiretroviral treatment may de-
velop the immune reconstitution infl ammatory syndrome. This is thought 
to be due to “awakening immunity” as the immune defence mechanisms 
start to recover in response to the antiretroviral drugs. HIV-infected pa-
tients whose immune status is very low (i.e., they have a very low CD4 
count) are at higher risk of developing this syndrome than those whose 
immune status is not so compromised. The recovery or reconstitution of 
immune defence mechanisms may be complicated by episodes in which 
previously sub-clinical/latent opportunistic infections or partly treated 
opportunistic infections are unmasked and present with symptoms and 
signs. In settings where tuberculosis is common, tuberculosis is frequently 
the opportunistic disease that becomes unmasked in patients on anti-
retroviral treatment. Other reasons why a patient may be getting worse 
must be excluded, including not taking treatment regularly, drug resis-
tance, development of a new opportunistic infection or adverse drug reac-
tions from the antiretroviral treatment. Antituberculosis and antiretroviral 
treatment should be continued in all cases. However, certain seriously ill 
patients may need a course of oral corticosteroids. The immune reconsti-
tution infl ammatory syndrome is thought to be one of the most impor-
tant complications in tuberculosis patients co-infected with HIV.

HIV-infected individuals who are taking antiretroviral treatment have 
a lower risk of developing tuberculosis than HIV-infected individuals who 
are not taking it. However, the risk remains higher than in individuals free 
from HIV.





4
Treating tuberculosis

4.1. How is tuberculosis treated?

If the diagnosis of tuberculosis is made at an early stage of the disease and 
the patient is not seriously ill (either from tuberculosis or other diseases), 
it is possible to cure virtually any patient of tuberculosis. This is achieved if 
they are treated properly and the micro-organisms causing their disease are 
not resistant to the drugs frequently used for treatment of tuberculosis. 
Patients with multidrug-resistant tuberculosis (caused by micro-organisms 
that are resistant to at least isoniazid and rifampicin) are much more diffi -
cult to cure. In HIV-infected individuals with tuberculosis, the top priority 
is to effi ciently treat tuberculosis. 

4.1.1. What are the principles of tuberculosis treatment?

What is the basis of treatment?

Antituberculosis drugs are the most important component of all treat-
ment of tuberculosis. This treatment is one of the most effi cient means of 
preventing the spread of tuberculosis micro-organisms. The requirements 
for adequate treatment are:

• an appropriate combination of at least four antituberculosis drugs 
initially to prevent the development of resistance to those drugs;

• prescribed in the correct dosage;
• taken regularly by the patient;
• for a suffi cient period to prevent relapse of the disease after comple-

tion of treatment.

Treatment must be given to every patient with a diagnosis of tubercu-
losis and should be given free of charge to the patients. 

When should treatment be started?

Treatment should not be started until a fi rm diagnosis has been made. 
Treatment should always be started as soon as possible after fi nding a 
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positive smear in a patient suspected of having tuberculosis. Rarely (when 

the clinical condition appears inconsistent with the diagnosis of tubercu-

losis, or when doubt exists about the quality of the laboratory services), 

treatment might be deferred until a second positive result has been ob-

tained or the patient has been referred to an experienced Medical Offi cer. 

As previously noted, the “trial of treatment” has no place in the diagnosis 

of tuberculosis.

What are the phases of treatment?

Treatment of tuberculosis cases should always include an initial intensive 

phase. An initial course of the combination of drugs recommended in 

this Guide is effective in eliminating most of the micro-organisms and 

in minimising the infl uence of small numbers of micro-organisms that 

are resistant to drugs. The intensive phase in all new patients (never pre-

viously treated for as much as one month) should be given for 2 months. 

The role of the intensive phase is to prevent failure to respond to the 

treatment.

The continuation phase is important to ensure that the patient is per-

manently cured and does not relapse after completion of treatment. The 

continuation phase does not require as many drugs, but does require a 

suffi cient length of time to be sure the patient is permanently cured.

4.1.2. What if the patient has been treated previously?

Before treatment is started, it is essential to question all patients closely, care-

fully and repeatedly to determine whether or not they have previously taken 

treatment for tuberculosis. Any patient who has previously been treated for 

as much as one month must be suspected of having micro-organisms re-

sistant to one or more drugs and/or not having taken all the drugs cor-

rectly. Such patients require very careful follow-up and a different form of 

treatment from those who have never been treated before. Occasionally 

patients are reluctant to reveal that they have been treated previously. For 

this reason, it is a wise policy to question patients several times using a 

reassuring manner. Some patients will still carry the Tuberculosis Patient 

Identifi cation Card from their previously treated episode of tuberculosis, 

and this should contain information about previous tuberculosis regis-

tration number, type of tuberculosis and date of starting antituberculo-

sis treatment. 
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4.1.3. What is directly observed treatment and how is it used?

The regimens proposed in this Guide will cure most newly diagnosed 
cases of tuberculosis, without promoting drug resistance. To achieve this, 
it is vital that the patient regularly takes the total quantity of drugs in the 
manner they were prescribed. To ensure that this occurs, frequent and 
careful supervision is necessary. During the intensive phase of treatment, 
a trained and supervised person (a health care worker whenever possible) 
must directly observe that the patient swallows every dose of the combina-
tion of drugs given. This is recommended in order to avoid the promotion 
of drug resistance. It is important to agree with the patient on the most 
convenient way to provide the treatment. In general, family members are 
not recommended as treatment observers. Treatment is, unless otherwise 
indicated, given to patients as outpatients. Either the patient comes to a 
health facility, which should be as close as possible to the patient’s home, 
or the treatment observer goes to the patient’s house. Occasionally the 
patient will need to have accommodation arranged at the treatment cen-
tre, in a hostel or in some other location. When the patient is very ill, it 
may be necessary for the patient to be admitted to hospital.

When the patient has completed the prescribed duration of treatment, 
the drugs should be stopped. Additional treatment is unnecessary if all the 
drugs prescribed have been taken. Although it is distinctly unusual for tu-
berculosis to relapse after adequate treatment, patients should be told to 
report for re-examination if symptoms suggesting tuberculosis recur.

4.1.4. What do we use for treating tuberculosis?

There is only a limited number of drugs currently available for the treat-
ment of tuberculosis. For this reason, they must be used with great care in 
order not to promote resistance to these drugs. The presence of resistance, 
and particularly of multidrug resistance, makes the treatment much less 
likely to be successful.

Which drugs are most effective?

The most important drugs for the treatment of tuberculosis are isoniazid 
(H), rifampicin (R), pyrazinamide (Z), ethambutol (E) and streptomycin 
(S). Some drugs are available in fi xed-dose combined preparations that may 
contain two, three or four antituberculosis drugs. There are fi xed-dose 
combinations that contain:
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• rifampicin with isoniazid {RH}; 
• ethambutol with isoniazid {EH}; 
• rifampicin with isoniazid and pyrazinamide {RHZ}; 
• rifampicin with isoniazid and ethambutol {RHE};
• rifampicin with isoniazid, pyrazinamide and ethambutol {RHZE}. 

These fi xed-dose combinations reduce the number of pills that a pa-
tient must swallow each day. It is very important to check the recorded 
expiry date for the drugs provided and to manage the drugs accordingly, 
using the fi rst-in, fi rst-out process.

The use of rifampicin and streptomycin for diseases other than myco-
bacterial diseases should be restricted to very carefully considered indica-
tions. Drugs used for the treatment of tuberculosis should be strictly con-
trolled. They should only be available to patients through the National 
Tuberculosis Programme. They should not be available from the private 
market.

What do the antituberculosis drugs contain?

There is international agreement on the recommended dosage of each 
antituberculosis drug, which is calculated per kilogram of body weight.

This Guide proposes that a limited variety of preparations be avail-
able for each drug. This simplifi es the management of the supply of 
drugs. It will enhance safety in prescription and will allow the correct 
dosage to be given. The preparation with the lowest content is usually 
recommended for treatment of adults: {RH} 150 mg/75 mg; Z 400 mg; 
E 400 mg; {EH} 400 mg/150 mg; S 1 g. These preparations (and the par-
ticular combinations of these preparations, known as regimens) have 
been used in this Guide as an example to illustrate the principles of the 
NTP, to illustrate how the drugs are used in practice. Other combina-
tions (and regimens) are available and may be recommended by NTPs. 
These other choices may be equally effective, but the standard of good 
practice in each country is determined by the NTP and must be followed 
by all practitioners.

How are antituberculosis drugs used?

For both the patient and the community, it is essential to prevent the de-
velopment of drug-resistant tuberculosis. A patient who fails on a fi rst 
course of treatment is more likely to have resistant micro-organisms. Re-
sistance to one drug may lead to the development of resistance to any 
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other drug when that drug is given as a sole companion to one to which 

the micro-organism is already resistant. 

The principles of choosing a treatment strategy

The tuberculosis treatment recommended by an NTP has to be based on a 

strategy that cures most of the patients and reduces the risk of creating in-

curable (drug-resistant) patients who persistently transmit their tubercu-

losis micro-organisms to the community. 

How to choose the appropriate treatment regimen

The choice of the appropriate treatment regimen depends on the patient’s 

history of prior treatment. The treatment follows a sequence or cascade of 

regimens, in which at every stage the chosen regimen gives the greatest 

chance of cure in a patient who has had an unsuccessful outcome on the 

previous regimen. The drug composition is also chosen in such a way that 

the simplest, easiest and most tolerated regimen is used fi rst, followed by 

a more complicated regimen if this is unsuccessful. 

In the previous guides of The Union, the regimens were based on the 

availability of only six essential drugs that were recommended in a way 

that reduced to a minimum the risk of multidrug-resistant tuberculosis, be-

cause medications to treat and cure multidrug-resistant tuberculosis were 

not available for all patients who needed them in a national programme. 

The fi rst-line regimen was thus a regimen of 8 months’ duration that used 

rifampicin in the intensive phase only. Patients whose tuberculosis was 

due to a fully susceptible strain of bacilli had an excellent chance of cure, 

although at the same time the chance of cure was reduced in patients 

whose tuberculosis was due to isoniazid-resistant bacilli. When patients 

failed (or returned after default or relapsed), they were more likely to have 

Table 4.1 Optimal dosages for essential antituberculosis drugs in adults

Drug Daily dose in mg/kg (range)

Isoniazid  5 (4–6)

Rifampicin 10 (8–12)

Pyrazinamide 25 (20–30)

Ethambutol 20 (15–25)

Streptomycin 15 (12–18)
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tuberculosis caused by isoniazid-resistant (but rifampicin-susceptible) 

bacilli, as the risk of acquiring rifampicin resistance was very low. Con-

sequently, they could still be cured with a retreatment regimen, also of 

8 months’ duration, that contained rifampicin throughout the entire 

course of treatment. 

The 8-month fi rst-line treatment regimen is now discouraged by the 

WHO and is used in very few countries. In a clinical trial conducted by 

The Union, the 6-month regimen with rifampicin throughout has been 

shown to have higher effi cacy (fewer failures and relapses) than the previ-

ously recommended 8-month regimen. However, this poses a problem 

under fi eld conditions, because programmes are now confronted with pa-

tients who are true failures, i.e., who have multidrug-resistant tuberculosis 

that cannot be cured with the former retreatment regimen. Evidence is 

emerging that a proportion of rifampicin resistance is acquired, particu-

larly with intermittent regimens, and ethambutol and/or pyrazinamide 

may not prevent the acquisition of resistance after the end of the initial 

intensive phase. The Union consultants agree that, for the continuation 

phase, daily rather than intermittent treatment should be prescribed for 

this phase of treatment. Ethambutol and/or pyrazinamide resistance will 

rarely emerge, and these drugs can continue to be used throughout the 

sequence of three treatment steps proposed in this Guide.

Step 1: Choice of the fi rst-line treatment regimen

The fi rst-line regimen is used for patients who have never been previ-

ously treated for as much as one month. Rifampicin plus isoniazid are 

given daily for a total of 6 months. During the fi rst 2 months, the inten-

sive phase, the regimen is strengthened by pyrazinamide plus ethambutol 

(2 RHZE/4 RH). This regimen has been proven in clinical trials to be the 

most effi cacious as long as it is taken daily in the correct dosages and 

the bacteria are susceptible to the drugs. The chance of selecting drug-

r esistant mutants is highest when the bacterial load is greatest, i.e., when 

the patient is sputum smear-positive. Directly observed treatment during 

the intensive phase has proved effective in diminishing this risk, and 

should always be applied, preferably by a health care professional. Where 

possible, the safest approach is to directly observe the whole course of 

treatment, i.e., both the intensive and continuation phases. However, at 

minimum, arrangements must be made to ensure that every dose of drug 

in the intensive phase of treatment is swallowed under direct observation. 
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The directions for administration of drugs according to the weight of the 
patient are given in Table 4.2.

Step 2: Choice of the fi rst-line retreatment regimen

Smear-positive patients who have taken drugs for treatment of tuberculo-
sis for as much as one month in the past must be given a retreatment regi-
men. Previously treated patients include:

Relapses. These are patients who become smear-positive again after 
having been treated for tuberculosis and declared “Cured” or “Treat-
ment completed” after their previous treatment.

Treatment after failure. These are patients who, while on treat-
ment, are smear-positive at 5 months or later during the course of 
treatment.

Treatment after default. These are patients who return to treatment 
and are smear-positive after having interrupted treatment for more 
than 2 months. Those who have a negative smear on returning to 
treatment after defaulting should not be newly recorded, but should 
continue their original treatment until completion of the total quan-
tity of drugs prescribed. A record of their treatment can be kept on 
the original treatment card, on which it is recorded that the patient 
returned for completion of treatment.

The fi rst-line retreatment regimen recommended is of 8 months’ du-
ration, with rifampicin and isoniazid throughout, and is supplemented by 

Table 4.2 For new cases of tuberculosis (never previously treated), number of 
tablets to be taken daily for adults on treatment according to weight and the 
content of the tablets

Month of 
treatment Drug

Weight in kg

30–39 40–55 >55

1–2 
Intensive
phase

{RHZE}
(R 150 mg, H 75 mg, 
Z 400 mg, E 275 mg)

combined tablets

2 3 4

3–6
Continuation
phase

{RH}
(R 150 mg, H 75 mg)

combined tablets

2 3 4

H = isoniazid; R = rifampicin; Z = pyrazinamide; E = ethambutol.
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the three drugs pyrazinamide, ethambutol and streptomycin during the 
fi rst 2 months (2 RHZES/6 RH). All drugs are given daily, with the same 
recommendation for directly observed treatment as the initial regimen.

This regimen is recommended based only on expert opinion, due to 
the scarcity of data available from clinical trials for retreatment regi-
mens. The rationale for the recommendation is as follows. During treat-
ment, sputum smears may remain positive for a prolonged time, even if 
the bacilli are no longer alive. The problem is even greater with regimens 
that contain rifampicin in the continuation phase compared with regi-
mens that limit rifampicin to the intensive phase. Thus, failures (smear-
positive specimens at 5 months or later) may be due to dead bacilli being 
expectorated, especially if the patient had extensive disease at the start of 
treatment. 

If failures are mistakenly attributed to multidrug-resistant bacilli, this 
may result in the provision of treatment that is more expensive and less 
well tolerated, and which uses less effi cacious drugs that must all be given 
under direct observation for a much longer period. This has strong nega-
tive implications for both patient and tuberculosis programme alike. This 
Guide thus proposes using an initial retreatment regimen that is still based 
on fi rst-line drugs. 

Patients may harbour an isoniazid-resistant strain. For such patients 
the addition of streptomycin during the intensive phase will most prob-
ably contribute to protecting rifampicin. If the bacilli are multidrug-
r esistant (i.e., resistant to both drugs), streptomycin might be lost as a 
treatment option during the intensive phase of treatment for multidrug 
resistance. This is considered a minor loss, however, as treatment of 
m ultidrug-resistant tuberculosis will always be based on another inject-
able drug (amikacin, kanamycin, capreo mycin), with rare cross-resistance. 

Ethambutol is not added to the continuation phase in this regimen 
because there is no evidence that it reduces the risk of failure due to ac-
quired rifampicin resistance. Furthermore, it may prove useful to retain 
susceptibility to this drug for use in subsequent regimens in case the strain 
is already resistant to both isoniazid and rifampicin.

Duration of treatment is extended to 8 instead of only 6 months, to 
compensate for the possible loss of isoniazid (or other drugs, as long as 
this does not include both isoniazid and rifampicin), and therefore to en-
sure a better chance that all bacilli are killed with the longer treatment 
duration. The regimen is continued unless laboratory tests are available to 
prove that there is multidrug resistance or treatment fails according to the 
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usual criteria, whichever comes fi rst. The directions for administration of 
drugs according to the weight of the patient are given in Table 4.3.

Patients who are proven to have multidrug-resistant tuberculosis 
or who fail on this fi rst-line retreatment regimen will require treatment 
for multidrug-resistant tuberculosis. This is based on the use of second-
line drugs.

Step 3: Choice of the second-line retreatment regimen

The selection of the second-line drug retreatment regimen is also ham-
pered by a lack of strong data from clinical trials. The standards for the 
treatment of multidrug-resistant tuberculosis are published by the Green 
Light Committee, hosted by the WHO.4 These standards should be the 
reference on which the NTP bases its recommendations. The majority of 
the experts in The Union share the concern that the regimens proposed in 
these standards are too long and focus too much on drug effi cacy rather 
than on overall regimen effectiveness. The recommended regimens do 
not take suffi cient account of the infl uence of adverse drug events on pa-
tient adherence, and they are also expensive. 

Therefore, an alternative regimen that has been tested extensively un-
der programme conditions in the Damien Foundation Projects in Bangla-
desh might be considered when formulating a national policy.

The treatment of multidrug-resistant tuberculosis in this project was 

developed sequentially starting with a standard regimen proposed by the 

Table 4.3 For patients given retreatment for tuberculosis, number of tablets to be 
taken for adults according to weight and the content of the tablets

Month of 
treatment Drug

Weight in kg

30–39 40–55 >55

1–2
(daily)

{RHZE}
(R 150 mg, H 75 mg, 
Z 400 mg, E 275 mg)

combined tablets

2 3 4

S 0.5 g 0.75 g 1.0 g*

3–8
(daily)

{RH}
(R 150 mg; H 75 mg)

combined tablets

2 3 4

* Patients aged 45 years and over should receive 0.75 g; streptomycin should not be given to 
pregnant women. 
H = isoniazid; R = rifampicin; Z = pyrazinamide; E = ethambutol; S = streptomycin.
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WHO. This fi rst regimen was highly effi cacious in preventing failure and 

relapse, but it also resulted in large losses of patients who refused to com-

plete treatment due to adverse drug reactions, mostly due to prothion-

amide. Progressively, and after careful analysis of the results in each step, 

a regimen was fi nally identifi ed that resulted in a relapse-free effectiveness 

of close to 90%, with outcomes very similar to those obtained among new 

cases treated in the same project. 

This regimen contains gatifl oxacin, pyrazinamide, ethambutol and 

clofazimine throughout treatment. During the intensive phase, this drug 

combination is supplemented by kanamycin, isoniazid and prothion-

amide. The intensive phase is given for a minimum of 4 months, but is 

prolonged if the sputum smear examination at the end of 4 months of 

treatment remains positive, until the monthly sputum smear examina-

tions are negative. The continuation phase is fi xed at 5 months, whatever 

the fi nal duration of the intensive phase. The results may be especially 

relevant for settings where the prevalence of resistance to fl uoroquino-

lones and second-line injectables among multidrug-resistant strains is 

low, which is likely the case in most low-income countries. The detailed 

results of this study are available in the international biomedical litera-

ture.6 Like any other regimen for multidrug-resistant tuberculosis, there is 

international agreement that each dose of drugs must be directly observed 

throughout treatment. The directions for administration of the drugs ac-

cording to the weight of the patient are given in Table 4.4.

What adverse effects can the drugs have?

Adequate treatment of each case for the full duration of the prescribed 

regimen is very important if success in treatment is to be achieved. Any 

change to the treatment regimen due to what appear to be adverse effects 

must be made only after careful consideration.

Treatment of tuberculosis is prolonged over a number of months. 

During such a period of time in anyone’s life, some events might occur 

which, if they occur in someone taking drugs, may be thought to have 

been caused by these drugs. Particularly frequent events of this type in-

clude skin rashes and abdominal complaints. In studies of the use of iso-

niazid, in which the comparison group was given no active drug (pla-

cebo), it was noted that of all the episodes that doctors considered to be 
caused by reactions to drugs, approximately half were in fact caused by 
something else. 
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When do drugs need to be stopped without further consideration?

Very infrequently, reactions occur that require the drugs to be stopped 

and the patient to be hospitalised for management. They include the 

following:

Generalised reactions including shock, purpura and fever. This is very 

rare but may be caused by rifampicin, pyrazinamide or strepto-

mycin if it is used. The drug thought to be responsible for the re-

action should never be given again.

Impairment of vision in a patient on ethambutol (rarely, iso-

niazid can also be responsible). Patients developing impaired 

Table 4.4 For patients given a second-line retreatment regimen for tuberculosis, 
number of tablets to be taken for adults according to weight and the content 
of the tablets 

Month of treatment Drug

Weight in kg

25–32 33–50 >50

1–4 (daily)
(may be prolonged)

Gatifl oxacin* (400 mg) 1 1.5 2

Z (400 mg) 2.5 4 5

E (400 mg) 1.5 2 3

H (300 mg)†‡ 1 1.5 2

Prothionamide (250 mg)† 1 2 3

Clofazimine (50 mg) 1 2 2

Kanamycin§ 15 mg/kg 15 mg/kg 15 mg/kg

5–9 (to 12) (daily)
(5 months fi xed)

Gatifl oxacin (400 mg) 1 1.5 2

Z (400 mg) 2.5 4 5

E (400 mg) 1.5 2 3

Clofazimine (50 mg) 1 2 2

* While adverse drug events related to dysglycaemia have been reported in some populations, e.g., the 
elderly, this has not been a major problem in the Bangladesh project. Nonetheless, product availability 
may become limited and necessitate consideration of an alternative fourth-generation fl uoroquinolone, 
such as moxifl oxacin.
† For isoniazid and prothionamide, the highest dosages are given from 55 kg onwards only.
‡ For the treatment of MDR-TB, isoniazid is used in a higher dosage than for fi rst-line treatment, thus 
300 mg tables are utilised.
§ Patients aged 45 years and over should receive max. 0.75 g; kanamycin should be given 
intermittently in case of extension of the intensive phase; kanamycin should not be given to pregnant 
women.
Z = pyrazinamide; E = ethambutol; H = isoniazid.
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vision (including reduced colour discrimination, blurring or spots) 
should report immediately for examination. If ethambutol is 
thought to be responsible, it should never be given again.

Patients who are pregnant must never be given injectable antituber-
culosis drugs due to the risk of damage to the foetus. 

What symptoms indicate that drugs need to be stopped while 
the cause is investigated? 

Jaundice or severe abdominal discomfort may be caused by hepatitis. It 
is most frequently due to rifampicin, but may also be caused by pyrazin-
amide or isoniazid. Furthermore, the hepatic toxicity of isoniazid and ri-
fampicin is at least additive. Any patient with these symptoms should be 
referred to the Medical Offi cer for further consideration.

Skin rash is most frequently due to isoniazid, streptomycin or pyra-
zinamide. If the patient is clinically well (does not suffer from advanced 
tuberculosis or serious forms such as meningitis or disseminated disease), 
it is best to stop all drugs and recommence them when the reaction has 
subsided. If the symptoms recur, the patient should be referred to the 
Medical Offi cer.

Dizziness may be caused by injectable drugs. This is most frequent in 
older individuals. Correct dosage and duration of treatment are important 
to prevent occurrence of these adverse drug events. 

What reactions do not require interruption of treatment?

Numbness or tingling may be caused by isoniazid. When it occurs, it can 
be treated by supplementing the isoniazid with vitamin B6 (also known as 
pyridoxine) at a dose of at least 50 mg daily.

Joint symptoms may be caused by pyrazinamide. Check the dosage 
by weight, as these symptoms are usually caused by overdosage. They may 
be easily alleviated with acetylsalicylic acid.

All patients on rifampicin should be advised to expect a red/orange 
colour to body fl uids (tears, saliva, sputum, sweat and urine), which is 
not dangerous. 

It is important to determine if the patient is taking oral contracep-
tives, anti-epileptic drugs, corticosteroids, oral treatment for diabetes, oral 
anticoagulants or certain types of antiretroviral drugs. These instances 
may require adjustment of dosage or the use of alternative family plan-
ning methods.
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4.2. What factors might affect treatment?

4.2.1. How does HIV affect tuberculosis treatment?

The principles of tuberculosis treatment are the same for patients with 

and those without HIV infection. The tuberculosis treatment regimens, in 

principle, are the same. It must be stressed that even in co-infected pa-

tients, the top priority is to treat tuberculosis fi rst. 

Patients infected with HIV usually have a response to treatment simi-

lar to those who are not infected with HIV, with a few exceptions:

• they are more likely to die during the course of treatment, usually 

from causes other than tuberculosis;

• they may be more likely to experience toxic reactions to drugs than 

those who are not HIV-infected and their treatment must be ad-

justed for this reason.

4.2.2. How does antiretroviral treatment affect tuberculosis treatment? 

Some questions remain unanswered in this regard. For example, what is 

the best time to start antiretroviral treatment in individuals who have 

been diagnosed with both tuberculosis and HIV? One has to consider the 

high pill burden, drug-drug interactions, overlapping drug toxicities and 

occurrence of immune reconstitution infl ammatory syndrome. Even in 

the absence of fi rm evidence, it would appear reasonable in most instances 

to start antiretroviral treatment at the end of the intensive phase, because 

some time is required to perform the HIV test, complete the biological as-

sessment before antiretroviral treatment, carry out post-test counselling 

and, importantly, prepare the patient and the treatment supporter to en-

sure that the treatment is taken regularly and consistently. If the patient 

has advanced HIV infection and is very ill and appears likely to die, start-

ing antiretroviral treatment earlier after the start of tuberculosis treatment 

should be considered. 

Another question to be addressed is the choice of where the a nti-

retroviral treatment is administered both during and after tubercu losis 

treatment. Should it be available in the tuberculosis clinic or in the anti-

retroviral treatment clinic, in both, or in a combined clinic? Again, there 

is not yet suffi cient experience for the best approach, although countries 

are piloting collaborative tuberculosis and HIV services and gathering 

relevant information. In every situation, it is important to balance the 
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benefi ts and risks. If patients are made to attend two different facilities, 

it is possible that they may not understand the importance of taking their 

treatments regularly and that they may fail to attend their essential regu-

lar appointments. However, if tuberculosis clinics are given the responsi-

bility of providing antiretroviral treatment, there is a danger that the tu-

berculosis clinics will become overburdened and that infection control 

will be hindered. Equally, if antiretroviral treatment clinics are given the 

responsibility of providing antituberculosis treatment, there is a danger 

that the majority of co-i nfected patients will be managed in antiretro-

viral treatment clinics, and without strict infection control measures 

there is a danger of transmission of tuberculosis micro-organisms to HIV-

infected patients. 

It is recommended to follow the national antiretroviral treatment pol-

icy and guidelines for all decisions about when to start ART in co-infected 

tuberculosis patients and what type of treatment regimen to use.

HIV infection can be spread through the exchange of blood or blood 

products. Tuberculosis micro-organisms are spread through airborne trans-

mission. Because of the association between tuberculosis and HIV infec-

tion, great care must be taken in tuberculosis and HIV care programmes, 

and in health services in general, to prevent the spread of both of these 

infections. The highest standards of hygiene must be observed, particu-

larly when there is a risk of exposure to blood or blood products, when 

caring for tuberculosis patients. The use of injections should be limited as 

much as possible. Where they cannot be avoided, every health care worker 

should strictly adhere to the principle: a sterilised needle and syringe for each 

injection in each individual patient, followed by destruction of the syringe 

and needle that were used. Given the risk of co-infection by HIV and tu-

berculosis in places where HIV is frequent, as well as the danger of other 

blood-borne infections, particular attention should be paid to the safe dis-

posal of injection material that has been used for streptomycin injections.

A health care worker who is HIV-positive should avoid exposure to 

tuberculosis patients because of the greatly increased risk of developing 

tuberculosis if infected. 

Moreover, wherever HIV-positive patients come together (in clinics, 

hospital wards, hospices and community support groups), careful attention 

should be paid to any possibility of the occurrence of tuberculosis in 

these patients, and every effort should be made to diagnose and treat tu-

berculosis very rapidly, if it does occur.
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4.2.3. How does drug resistance affect treatment?

Large populations of tuberculosis micro-organisms, such as those in pa-
tients who are sputum smear-positive, always contain some mutants spon-
taneously resistant to drugs. If a correct combination of drugs is prescribed 
and is taken fully and regularly by the patient, this resistance is overcome 
and does not pose a problem. This is one of the main reasons why a greater 
number of drugs is used during the intensive phase of treatment until the 
population of micro-organisms has been rapidly reduced and why treat-
ment must be observed to have been taken in its entirety. This important 
principle must be respected to prevent the development or extension of 
clinically important resistance to additional drugs.

Once developed, resistance to antituberculosis drugs can have an im-
pact on tuberculosis, by causing the emergence of further resistance (where 
an insuffi cient combination of drugs is used) or by rendering the patients 
diffi cult to cure (if resistance to isoniazid and rifampicin coincide in an 
individual patient). The recommendations put forward in this Guide pro-
pose the steps that are most likely to be successful in preventing multidrug-
resistant tuberculosis. 

Recommendations for the management of multidrug-resistant tuber-
culosis have been published by the WHO.4 Management of such cases is 
the responsibility of the National Tuberculosis Programme. 

4.2.4. What if the patient is pregnant or breast-feeding?

Pregnant women with tuberculosis should start or continue their treatment 
for tuberculosis in the same way as other patients. When the patient has 
a nursing infant, it is of particular importance to continue breast-feeding, 
as its discontinuation poses a serious risk to the health of the infant.

4.3. What about those exposed to tuberculosis?

Those who live in the same household as any patient who is smear-p ositive 
have a higher risk of having tuberculosis themselves. If they have any 
symptoms, they should be requested to come for a medical examination. 
Any child in the household under 5 years of age who has symptoms that 
suggest tuberculosis should be given treatment and registered as a case of 
tuberculosis. All other children under 5 years of age who are healthy 
should be given preventive chemotherapy, even if they have previously 
been vaccinated with BCG. 
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4.3.1. What is preventive therapy and its role?

Preventive therapy is the treatment of those infected with Mycobacte-
rium tuberculosis (tuberculous infection) who do not have the disease (tu-
berculosis). The infection can be identifi ed in healthy individuals using 
a tuberculin skin test. The risk of developing tuberculosis in those who 
are tuberculin skin test positive is low unless the infection has been ac-
quired relatively recently or the person is also HIV-positive. Preventive 
therapy in such persons can substantially reduce the chance of develop-
ing tuberculosis.

This Guide recommends daily preventive treatment with isoniazid 
for a period of 6 months, at a dose of 5 mg/kg body weight for adults and 
10 mg/kg for children. While a 9-month course of isoniazid preventive 
therapy is more effi cacious, a major limitation is that completion rates are 
typically low, and every effort should be made to ensure that treatment is 
taken for least 6 months.

Tuberculin is commonly not available. The group with the greatest 
need for preventive therapy is children under the age of 5 years who are 
living in the same household as a newly diagnosed smear-positive tuber-
culosis patient. The chance that the child has been infected is high, as is 
the chance that the child will develop tuberculosis. New smear-positive 
patients must be questioned carefully to determine if there are children in 
their household. These children must then be examined and treated as 
outlined above.

How does HIV affect preventive treatment?

Isoniazid preventive therapy is a useful personal health measure for HIV-
infected individuals who are also infected by Mycobacterium tuberculosis. 
Before giving preventive treatment, it is important to ensure that the per-
son does not have tuberculosis, as monotherapy with isoniazid would re-
sult in resistance to that drug.

4.3.2. Can a patient on treatment for tuberculosis infect others? 

Treatment is effective in rapidly diminishing the infectiousness of any pa-
tient with susceptible micro-organisms. This is because the drugs rapidly 
r educe the number of micro-organisms and the patient’s cough rapidly sub-
sides, resulting in fewer micro-organisms expelled into the air. In most set-
tings, no special precautions for preventing the spread of micro-organisms 
need be taken once the patient is on treatment; the best prevention is to 
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ensure that patients are diagnosed and started on treatment rapidly, and 
that the drugs are being taken regularly. 

This is not true, however, if the micro-organisms are multidrug-
r esistant, in which case great care must be taken to avoid transmission to 
those around the patient. Where multidrug-resistant tuberculosis is fre-
quent, great care must be taken to avoid contact, as much as possible, be-
tween those who have (or are likely to have) tuberculosis and any person 
likely to have HIV infection. 

Good ventilation must be provided wherever tuberculosis patients (or 
those likely to have tuberculosis) gather. Hospitalising tuberculosis pa-
tients should be avoided whenever possible; if they are admitted to hospi-
tal, the best ventilation possible should be provided for the area. The lat-
ter is also true for patients living in communal settings (residential schools, 
prisons). Moreover, tuberculosis patients with multidrug-resistant micro-
organisms (and those likely to have tuberculosis) who cannot avoid com-
munal living should be given accommodation in an area away from other 
patients, particularly HIV patients. Outpatient waiting areas should pref-
erably be laid out as wide open verandahs. Moreover, areas where those 
who may have, or are confi rmed to have, tuberculosis are requested to 
produce sputum for smear examination should be well ventilated and 
away from areas attended by other people. Every effort should be made to 
collect the specimen out of doors in the open air.

Prevention of transmission within health care facilities should be part 
of a careful plan with a series of priorities, beginning with administrative 
controls (high degree of clinical suspicion of infectious tuberculosis pa-
tients, their rapid identifi cation and separation from other patients and 
prompt initiation of tuberculosis treatment), followed by environmental 
controls (maximisation of natural ventilation and control of air fl ow) and 
personal respiratory protective devices. Such devices for health care per-
sonnel require regular change of fi ltering elements, a condition necessary 
to ensure their effectiveness that is diffi cult to achieve where resources are 
limited. Surgical masks are effective in reducing the chance that patients 
disseminate droplets to the environment, but are ineffective in prevent-
ing health staff from being infected.





5
Caring for the patients

The quality of the care given to patients and the thoroughness with which 
it is followed are important determinants of successful treatment and of 
reduction in the risk of becoming infected. Poor treatment increases the 
number of infectious cases in a community. 

5.1. How should the patients be followed?

Because the treatment is prolonged, great care must be taken to ensure 
that patients continue to take their treatment correctly for the total dura-
tion prescribed.

5.1.1. Are all the patients on treatment?

Many studies have shown that tuberculosis patients often present of their 
own accord to the general health services, but may not be properly diag-
nosed and initiated on tuberculosis treatment. For this reason, periodic 
visits should be made to the adult medical outpatient department of the 
facility where patients are being diagnosed to determine the number of 
persons seeking care in the facility and ensure that those who should be 
referred for examination for tuberculosis are actually given this examina-
tion. A general rule that is helpful in evaluating the comprehensiveness of 
tuberculosis services is the “30-10-10” rule, which indicates that approxi-
mately 30% of adults consulting general care facilities will present because 
of respiratory symptoms, 10% of whom will have prolonged respiratory 
symptoms and will thus be eligible for sputum smear examination. Of 
these, possibly 10% may be sputum smear-positive (although this percent-
age has a wide range, depending on accessibility of services and proper se-
lection of suspects, and has commonly been shown to be as high as 20% or 
more in many sub-Saharan African countries and frequently as low as 5% 
in Latin America). The actual percentage is easily obtained from the tuber-
culosis microscopy laboratory register, and comparisons can be made be-
tween different basic management units in the same area. If the number 
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of examinations is substantially different from the expected average ob-
tained from regular supervisory visits to the laboratories (be it higher or 
lower), the reasons for the differences need to be explored.

A periodic review, usually once a week, should be undertaken to com-
pare the names of the patients identifi ed as smear-positive in the labora-
tory with the list of patients commenced on treatment or referred to an-
other health facility for treatment, to ensure that no patients identifi ed in 
the laboratory go without treatment.* Moreover, the laboratory results of 
all those patients who have been commenced on treatment who are not 
smear-positive should be confi rmed in the laboratory to ensure that their 
examinations have actually been performed and are negative.

5.1.2. How can we encourage full participation of the patient?

The successful treatment of the patient requires that the patient under-
stands what is happening. A patient who understands the nature of the dis-
ease and its treatment is more likely to follow the treatment required to 
achieve cure. The relationship developed between the patient and the 
health care worker is key to achieving success in treatment and requires in-
vestment of time and energy. Health care workers should adopt a positive 
attitude with their patients and pay attention to the importance of pri-
vacy. They should listen carefully to the patient to ensure that the patient 
clearly understands the messages being communicated, and fully engage 
the patient in preparing plans for treatment and follow-up.

The patient and, if possible, at least one member of the patient’s close 
social network in whom the patient has confi dence, should clearly under-
stand the answers to the following questions:

• What is tuberculosis?
• How does a person get it?
• What measures can be taken to limit it? 
• How is tuberculosis treated?
• Can the disease be cured?
• Is treatment free of charge?
• What drugs are used and for how long?
• How is the treatment followed?
• What are the possible adverse effects of the drugs?
• What should be done if a certain adverse effect occurs?

* The result of this cross-checking should be written in the corresponding column of the 
Tuberculosis Laboratory Register (Appendix, Form 2).
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In addition, in settings where HIV is prevalent:

• How is it associated with HIV? 
• Does the patient know his/her HIV status? 
• What are the benefi ts of knowing one’s HIV status?
• What care can be offered if the patient is found to have HIV infec-

tion in addition to tuberculosis?

If the patient understands the disease and its treatment, this informa-
tion can be passed on to the community and, as a result, other individuals 
with tuberculosis may be encouraged to come forward to seek diagnosis 
and treatment.

Besides helping the patient to understand key aspects of the disease 
and its treatment, it is important that the health care worker has a clear 
understanding of the problems the patient may face in taking the treat-
ment and attending the clinic regularly. These may be psychosocial and 
linked to how the patient and the community understand and interpret 
the disease. They may also be linked to diffi culties in accessing the clinic 
regularly, for example, due to the cost of transport, the distance to be 
walked or inconvenient clinic opening hours. All problems that the pa-
tient may encounter should be systematically examined before treatment 
is initiated, and solutions to overcome them should be found together 
with the patient and the designated treatment supporter that the patient 
has selected.

A useful addition to understanding how well the services are func-
tioning and what problems patients face in the management of tubercu-
losis is to occasionally visit selected patients in their homes to interview 
them and their family about their knowledge of tuberculosis and the dif-
fi culties they face in following the treatment. This has the potential to 
identify shortcomings in the health services that can be easily addressed.

5.1.3. How do we monitor progress during treatment?

The results of sputum smear examination should be recorded (see sec-
tion 5.4.1) for all patients before starting treatment. Bacteriological follow-
up examinations in smear-positive patients are the most important means 
of assessing progress. After 2 months of intensive phase treatment, a sin-
gle sputum specimen in these patients must be examined by microscopy. 
Regardless of the result, patients should start the 4-month continuation 
phase.
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In all smear-positive patients, a single microscopic examination is 
done at 5 months. If the result is negative, treatment should be continued 
until completion. If any acid-fast bacilli are identifi ed (regardless of the 
grade of the positive result), the result should be confi rmed by a second 
positive result before declaring the patient a treatment failure who must 
be given the retreatment regimen.

One single sputum microscopy examination is repeated on the fi nal 
visit at 6 months. If negative, the patient is declared cured. Patients with 
positive smears on this examination (confi rmed by a second examina-
tion) are declared treatment failures and must be given the retreatment 
regimen.

Patients who occasionally miss an appointment during the continua-
tion phase should have the total amount of time of treatment that was 
missed added to the originally planned duration. If the patient is still on 
treatment at the time of the evaluation 9 months after the close of the quar-
ter in which the patient was registered, the outcome of treatment of the 
patient is recorded as “defaulted”. For monitoring of treatment for multi-
drug-resistant tuberculosis, the reader is referred to WHO guidelines.4

5.2. What is the most effi cient way to deliver tuberculosis services?

Because tuberculosis is a widespread disease, and preventing it requires a 
high quality of medical care for individual patients, the organisation and 
system through which this care is given is an important element in achiev-
ing success in tuberculosis services.

5.2.1. How should the tuberculosis services be structured?

The responsibility for tuberculosis services rests with the government. 
These activities must be organised in the form of a National Tuberculosis 
Programme (NTP). The aims of an NTP are as follows:

• to rapidly diagnose and cure as many of the infectious cases of tu-
berculosis as possible, and in this way to reduce the rate of spread of 
tuberculosis micro-organisms;

• to maintain vigilance in the detection of all new infectious cases 
that will continue to arise during the entire lifetime of that group in 
the population that has already been infected prior to the applica-
tion of control measures;

• to limit the excess transmission of tuberculosis micro-organisms re-
sulting from the presence of HIV infection in the community.
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To achieve these aims, an NTP must:

• be country-wide, with a focus on areas where the greatest proportion 

of the population lives. It requires a strong urban component (ur-

banisation is increasing rapidly and tuberculosis is a particularly se-

rious problem in overcrowded urban areas). Achieving country-wide 

scale-up of tuberculosis services should nevertheless be carefully 

planned, without endangering the quality already achieved;

• be permanent, ensuring that the cases continuously arising from 

those already infected with tuberculosis micro-organisms will be 

rapidly identifi ed and rendered non-infectious (a process that must 

continue throughout the lifespan of the last heavily infected group 

in the population);

• be adapted to the realities of each community within which it oper-

ates, taking note of the characteristics of the population;

• take into account access to health facilities and the convenience of 

services for the patients; 

• pay attention to the attitude of health care personnel;

• be integrated within the general health services of the community, as 

tuberculosis is one of the most important causes of ill health in low-

income countries and patients present with their symptoms at every 

level of the health service;

• collaborate with the National AIDS Programme, particularly in settings 

where HIV fuels tuberculosis, to plan, implement and monitor joint 

services for co-infected tuberculosis patients.

The modern NTP is based on the Stop TB Strategy, promoted by the 

World Health Organization and launched on World TB Day in 2006.7 

This strategy has grown from the experience of The Union and its part-

ners, which is described in this Guide. “High-quality DOTS expansion 

and enhancement” is the fi rst of six components in the Stop TB Strat-

egy, and is described as the cornerstone that provides the foundation 

for the remaining fi ve components. Thus, NTPs must aim to further 

strengthen the fi ve basic elements outlined in his Guide, namely:

• sustained political commitment to increase human and fi nancial 

resources; 

• uninterrupted supply of quality-assured drugs; 

• access to quality-assured tuberculosis sputum microscopy; 
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• standardised short-course chemotherapy for all cases of tuberculosis 
under proper case-management conditions, including direct observa-
tion of treatment at least during the intensive phase of treatment; 

• recording and reporting system enabling outcome assessment. 

With its fi ve remaining components, the Stop TB strategy aims to expand 
the scope of the DOTS strategy to address constraints and challenges in 
tuberculosis control:

• address TB-HIV, MDR-TB and other special challenges;
• contribute to health systems strengthening; 
• engage all care providers; 
• empower people with tuberculosis and communities; 
• enable and promote research. 

5.2.2. How should the service be organised?

The structure of the tuberculosis service should follow a three-level organ-
isation, with a peripheral level (where the services are provided), an inter-
mediate level (which provides support) and a central level (which coordi-
nates the progress of tuberculosis services).

The basic management unit 

The peripheral level should be based upon the principle of a basic man-
agement unit (BMU). The BMU is the cornerstone of the tuberculosis ser-
vice; it is defi ned as a functional area serving, on average, a population of 
50,000 to 150,000 (up to 300,000 in large cities). It is part of the general 
health services and comprises:

• One health facility offering diagnostic and treatment services, with 
at least a direct smear microscopy laboratory (usually a hospital or a 
large health centre). At more peripheral levels of the health service, 
serving a smaller unit of population, the quality of diagnostic ser-
vices, and particularly sputum smear microscopy, is very diffi cult to 
ensure. Experience from many countries shows that one such fa-
cility per BMU offers an adequate balance between access to, and 
quality of, diagnostic services. Treatment will often be started at a 
facility where the diagnosis is established but continuing treatment 
can be organised at the health facility nearest to the patient.

• One or several health facilities offering only screening examination 
to identify those suspected of having tuberculosis, referral and treat-
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ment services (these are often satellite health centres or posts in the 
area). They will refer patients presenting with respiratory symptoms 
for diagnostic examination, or send sputum or smears for micros-
copy to the BMU, and will provide continuing treatment for those 
found to have the disease and started on treatment elsewhere.

• Some community-based or non-governmental organisations refer 
suspects and deliver treatment within the community. However, 
any such services must be under the direct supervision of the gov-
ernmental services at the BMU. Therefore, even when such services 
are provided outside the public sector, the government must be 
held responsible for their results.

Each BMU should have a Tuberculosis Coordinator. This person, usu-
ally a paramedical professional, is responsible for ensuring that tuberculo-
sis activities (case fi nding and treatment) are correctly implemented 
throughout the BMU. Ideally, this coordinator should have demonstrated 
capacity in organising tuberculosis case fi nding and treatment at facility 
level. The BMU Tuberculosis Coordinator is usually part of the area health 
management team and has a supervisory role. This post may be a full-time 
or a part-time position, depending on the workload. 

The BMU Tuberculosis Coordinator is responsible for the regular su-
pervision of all the health units within the BMU that are involved in the 
tuberculosis service. Supervision involves the following tasks:

• ensuring uninterrupted availability of treatment supplies and ade-
quate stock management within the unit;

• ensuring that all patients commenced on treatment have had a spu-
tum smear examination performed;

• ensuring that the correct treatment regimen is applied to all pa-
tients (in particular, ensuring that those patients eligible for the re-
treatment regimen are correctly identifi ed and treated);

• organising the treatment of patients, ensuring that the entire inten-
sive phase of treatment is given under direct observation by a trained 
person, often a health care worker;

• ensuring that the organisation of tuberculosis care in all facilities in 
the BMU is designed to facilitate enrolment on, and adherence to, 
treatment;

• ensuring that living arrangements for patients who must remain 
away from home to receive treatment do not put the successful com-
pletion of treatment at risk;
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• regularly comparing the Tuberculosis Register and the Tuberculosis Lab-
oratory Register to make sure that all patients diagnosed with posi-
tive smear microscopy are enrolled on treatment or, if they cannot 
be retrieved, are entered in the Tuberculosis Register as defaulters;

• ensuring actions aimed at promoting adherence to treatment and 
preventing defaulting (such as patient education and communica-
tion), and retrieving all patients who do not appear at regular ap-
pointment times;

• completing the Tuberculosis Treatment Card regularly and keeping 
the BMU Tuberculosis Register in order and up to date;

• compiling the reports of the facilities in the BMU, and reporting the 
results of tuberculosis activities in the BMU, in particular the cohort 
analysis of case fi nding and treatment outcome;

• in settings where HIV is frequent, ensuring that all patients with tu-
berculosis are offered HIV diagnostic and care services or referral to 
an appropriate unit for these services;

• coordinating with staff at the BMU level responsible for other pro-
grammes such as HIV/AIDS, Leprosy and Laboratory Services.

The intermediate level

In order to maintain a high quality of service, a system of training and 
s upervision must be in place to support the BMU Tuberculosis Coordinator. 
For this reason, each group of 5–10 BMUs should have an individual (an 
i ntermediate or higher-level coordinator) responsible for ensuring that this 
occurs. In most instances, this individual is a physician or paramedical offi -
cer who acts as a “reference” in the area to determine what is to be done 
when problems arise. This individual carries out the tuberculosis activities 
in addition to other responsibilities (often providing specialist services for 
chest diseases or other communicable diseases). The person can also be an 
epidemiologist or public health person who is part of the provincial health 
team. The Provincial/Regional Tuberculosis Coordinator is responsible for:

• advising in the nomination of health care workers who are respon-
sible for managing the care of tuberculosis patients; 

• supporting and supervising the activities of the BMU Tuberculosis 
Coordinators, who must be visited at least quarterly (or more fre-
quently in the case of poor performance);

• providing training for all new personnel and refresher training 
for those who require special attention in the light of their 
performance;
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• ensuring uninterrupted availability of diagnostic and treatment sup-
plies, stationery such as Tuberculosis Treatment Cards, Patient Identity 
Cards and Tuberculosis Registers, and adequate stock management at 
the BMU and intermediate levels;

• maintaining a system of quality control of sputum smear 
microscopy;

• reviewing and ensuring the quality of the regular reports of activi-
ties submitted from the BMU level and reviewing progress made 
with the BMU Tuberculosis Coordinators each quarter; such a re-
view is better when it can be made in a participatory way with the 
BMU Tuberculosis Coordinators, for instance during a quarterly 
meeting at the intermediate level; 

• co-ordinating with health authorities at intermediate levels to en-
sure adequate resources are mobilised to permit accessibility of diag-
nostic and treatment services throughout the district. In particular, 
adequate access should be provided for specifi c populations such as 
prisoners and displaced communities. This includes, for example, 
advocating the creation of new BMUs, treatment facilities, mobile 
clinics or community-based schemes within existing BMUs, and 
contributing to the preparation of plans for obtaining suffi cient re-
sources to sustain the tuberculosis service; 

• coordinating with the central level to ensure regular supervision, train-
ing, supply and reporting, and with colleagues responsible for other 
programmes such as HIV/AIDS, Leprosy and Laboratory Services.

The central level

Within the Ministry of Health, there must be a Central Tuberculosis Unit 
with a full-time director and support staff to ensure that the NTP functions 
appropriately. In settings where HIV infection is frequent, the programme 
director and staff must appreciate the threat that HIV poses to tuberculo-
sis services and the fact that tuberculosis services can only be successful if 
they collaborate with the prevention, care and management of HIV. The 
Central Tuberculosis Unit should maintain links with the central govern-
ment departments responsible for primary health care, hospital care, labo-
ratory services, pharmaceuticals, planning, human resource development 
and training and fi nances.

The Director must take responsibility for all tuberculosis-related activ-
ities in the country. The functions of the Central Tuberculosis Unit in-
clude the following:
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• planning, monitoring and evaluating the development of the NTP, 

including work plans, budgets, reports and administration. These 

activities are usually implemented in close co-operation with the 

central government department responsible for the control of com-

municable diseases and the department of planning;

• co-ordinating, monitoring and evaluating the implementation of 

the national tuberculosis control strategies by the different part-

ners in the sector according to the national tuberculosis control 

plan;

• ensuring, through training and supervision, that the technical rec-

ommendations of the NTP are correctly applied in the participating 

health facilities and encouraging operational research to help fi nd 

solutions to local challenges; 

• co-ordinating with the central government department responsible 

for laboratories to ensure that the network of laboratories is prop-

erly defi ned and supervised, that quality control activities are car-

ried out correctly and that training is appropriate; 

• communicating with the National Tuberculosis Reference Labora-

tory on quality assurance of smear microscopy and surveillance and 

diagnosis of multidrug resistance; 

• ensuring, in collaboration with the logistics and supply system in 

the central government department responsible for health, the 

timely and adequate procurement, proper storage and regular deliv-

ery of diagnostic and treatment supplies throughout the country, 

assuring adequate quantities, including a buffer stock based on re-

ports of case-fi nding results; 

• reviewing and ensuring the quality of the reports of tuberculosis ac-

tivities submitted from the intermediate level; 

• regularly supervising and supporting the Provincial/Regional 

Coordinators; 

• ensuring that all the institutions that deal with patients but that are 

not related directly to the central government department respon-

sible for health (teaching hospitals, city hospitals, government de-

partments responsible for other health institutions, private care 

providers) are included in the NTP as soon as they agree to follow 

NTP guidelines, and that they receive training, supervision and sup-

plies, and provide reports; 

• collaborating with the National AIDS Programme to ensure that: 
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 i)  patients who are affected by both tuberculosis and HIV are prop-
erly cared for and that exposure of HIV-infected individuals to 
tuberculosis micro-organisms is avoided; 

ii)  HIV-infected patients are evaluated for signs of tuberculosis at 
every contact during care of opportunistic infections and/or 
anti retroviral treatment and if a person is suspected of having 
tuberculosis, she/he is referred to the nearest BMU or receives 
care at the most appropriate facility for diagnosis and treatment 
of tuberculosis; 

• ensuring diagnosis and treatment of patients with multidrug-
r esistant tuberculosis, which is usually centralised to one special-
ised national unit that manages all such treatment; 

• informing all central government authorities of the activities, im-
portance and resource needs of the NTP.

5.2.3. Is there a need for external evaluation?

Periodic external evaluation by recognised experts in tuberculosis control 
should be undertaken in all countries for review of technical aspects of 
the programme and their implementation. Such reviews provide an inde-
pendent assessment of the programme and give support to programme 
personnel in their attempts to gain a hearing from decision makers in or-
der to make necessary changes.

5.3. How is the laboratory service organised?

A well-functioning laboratory is the fi rst requirement for successful 
m anagement of tuberculosis. If the diagnosis is not made reliably and if 
follow-up of treatment is not trustworthy, all other activities will be 
affected.

5.3.1. What is the basis of the laboratory examination?

Sputum smear examination is essential for every person with prolonged 
respiratory symptoms and for the follow-up of tuberculosis patients. Be-
cause of this, it is necessary to have laboratory services that reach the en-
tire population. Such laboratory services should be provided within the 
context of the already existing health service structure, and the duties of 
sputum smear examination should be included among the other duties 
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of the laboratory personnel already present within the health service. 
There is no need for specialised personnel to perform sputum smear mi-
croscopy within the general health service. Because tuberculosis contrib-
utes to such an extent to the health problems of most countries, every 
general laboratory technician within the health service should have the 
skills to perform this diagnostic procedure.

The recommended method for routine confi rmation of a diagnosis of 
tuberculosis is the microscopic examination of smears of sputum speci-
mens stained using the Ziehl-Neelsen or fl uorescence microscopy method. 
For this purpose, a good-quality binocular microscope with an electrical 
light source (or a mirror where electricity is unavailable) is essential. The 
microscope must be equipped with the appropriate objectives (a 100× oil 
immersion objective for the Ziehl-Neelsen technique, or a 20× plus a 40–
50× dry no-coverslip objective for the fl uorescence technique), and it 
should have a movable stage.*

5.3.2. What are the tasks of the laboratory service?

The tasks of the laboratory service with respect to tuberculosis are: 

• to confi rm tuberculosis diagnosis (including the correct classifi ca-
tion of cases); 

• to monitor the treatment of sputum smear-positive cases; 
• to carry out surveillance of resistance to antituberculosis drugs;
• to ensure the diagnosis of cases with multidrug-resistant tuberculo-

sis through a case-fi nding strategy that is tailored to the situation in 
the country; 

• to provide rapid HIV testing according to National AIDS Programme 
guidelines in areas of high HIV prevalence.

The network of microscopy centres

The diagnosis of tuberculosis must be made as close as possible to the 
home of each patient, while maintaining the high quality of the testing 
procedures. To accomplish the fi rst two of the above tasks, a network of 
laboratory centres carrying out sputum smear microscopy at an adequate 
technical level must be maintained. 

* The technical aspects of sputum smear examination are provided in the Union’s Tech-
nical Guide for Sputum Examination for Tuberculosis by Direct Microscopy 8 and Priorities for 
Tuberculosis Bacteriology Services in Low-Income Countries.9
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The laboratory technicians in the general health services must be 
competent to carry out sputum smear microscopy; this requires that they 
be trained, motivated and properly supervised. 

It is important to plan services in such a way that they are accessible 
to the population and yet maintain an adequate level of quality. To ac-
complish this, it is generally recommended that one microscopy centre 
should be developed for at least each unit of the population containing 
between 50,000 and 150,000 inhabitants (i.e., corresponding to a BMU), 
according to the incidence of tuberculosis and the geographic distribu-
tion of the population. Plans to extend the network far into the periph-
eral level must take into account the requirements in human resources in 
order to assure the technical quality of the examinations. 

Assuring the quality of smear microscopy

Quality assurance of laboratory examinations is essential if the tests are to 
be meaningful and useful in the care of the patient. In the case of sputum 
smear microscopy for AFB, good quality assurance often has a large im-
pact on its sensitivity, sometimes even doubling the number of cases de-
tected. Substantially improving specifi city is more diffi cult, as false positives 
are relatively infrequent. Quality assurance must consist of internal and/or 
external checks, followed by corrective actions as required. If internal qual-
ity control were done perfectly, quality would be assured suffi ciently. How-
ever, as this is still the exception rather than the rule, external quality as-
sessments are needed. Correct and effi cient quality assessment of smear 
microscopy is a demanding task. It requires very good organisation, the 
ability to follow precise guidelines, and also a considerable investment in 
human resources, depending on the method chosen. 

Detailed information on establishing and carrying out these activities 
is included in the Union publication Priorities for Tuberculosis Bacteriology 
Services in Low-Income Countries.9

Culture and susceptibility testing

Sputum smear microscopy must have the highest priority in the care of 
tuberculosis patients. More sophisticated tests (such as culture, suscepti-
bility testing, molecular technology) should not be undertaken outside 
the National Tuberculosis Reference Laboratory until an adequate net-
work of laboratories for smear microscopy has been developed that serves 
the whole community and which has a good system of quality assurance. 
In many countries it is not possible to provide the entire population with 
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a diagnostic service that is based upon culture and susceptibility testing. 
The role of culture and susceptibility testing is primarily to conduct sur-
veillance of drug resistance and to confi rm multidrug resistance in indi-
vidual cases for treatment purposes. 

The determination and surveillance of antituberculosis drug resistance 
is useful as a means of monitoring the adequacy of a tuberculosis pro-
gramme. The development and/or promotion of clinically important resis-
tance of micro-organisms to drugs can always be traced to a source that is a 
man-made problem, and is frequently a refl ection of individual or program-
matic malpractice (the prescription or provision of inappropriate or inade-
quate treatment regimens and/or treatment without direct observation, re-
sulting in potential monotherapy). When increasing levels of drug resistance 
are detected using a system of surveillance, prompt action must be taken to 
try and prevent further occurrence. The development of resistance to drugs 
(and particularly to isoniazid and rifampicin) severely compromises the 
ability and substantially increases the cost for the health services to cure the 
individual patient and to bring the tuberculosis problem under control.

Detailed information on establishing and carrying out these activities 
is included in the Union publication Priorities for Tuberculosis Bacteriology 
Services in Low-Income Countries.9

5.4. How do we monitor care?

The adequate care of tuberculosis cases requires that records be kept on 
each individual patient, with periodic reporting of the results of case 
fi nding and of treatment. This is essential in order to ensure that the pa-
tient is correctly treated and that adequate supplies of essential materials 
are provided. In addition, the information that is routinely collected and 
reviewed allows the identifi cation of problems that may arise with the 
management of the patients and of the system. The documents used to 
record and report the care of the patients should be simple, clear and kept 
to the absolute minimum that is required for adequate care. The following 
description provides a guide for the recording of patients as they appear 
to the health facility and comprises the minimum number of records and 
reports necessary to ensure the proper care of the patients.

5.4.1. What records are necessary?

Records of diagnostic examinations

All individuals who present themselves to the general health service and 
are suspected of having tuberculosis are required to have a sputum smear 



CARING    FOR    THE    PATIENTS 59

examination. The initial sputum sample is requested during the fi rst con-
sultation with the health care worker, at which time the Request and Re-
porting Form for Sputum Smear Examination (Appendix, Form 1) is completed. 
When the sputum sample is received in the laboratory, the information 
on the individual patient is entered in the Tuberculosis Laboratory Register 
(Appendix, Form 2). As indicated in this sample form, each patient exam-
ined for diagnosis will have at least two sputum examinations, the results 
of which are entered on a single line in the laboratory register. 

In the Request and Reporting Form for Sputum Examination, the result 
of each sputum smear examination is entered in the appropriate box for 
the fi rst or second specimen in the column entitled “Result”. Sputum 
smear results should be recorded as follows: “neg” for negative, “1 to 9” 
AFB (the exact number of AFB per 100 fi elds for scanty positive), “1+” for 
10–99 AFB per 100 fi elds, “2+” for 1–10 AFB per fi eld on at least 50 fi elds, 
or “3+” for ⩾10 AFB per fi eld on at least 20 fi elds. 

These results should be recorded in the Tuberculosis Laboratory Reg-
ister in the same way, in the column entitled “Results of specimen”. All 
positive results should be entered into the register in red ink for ease of 
identifi cation. The reason for the examination should also be fi lled in by 
entering a tick in the “Diagnosis” column or fi lling in the month of treat-
ment under “Month of follow-up”.

In settings where HIV is frequent, BMUs may perform rapid HIV tests. 
The appropriate forms designed by the National AIDS Programme and 
supplied to the BMUs through agreed mechanisms should be used.

Records of cases of tuberculosis

If the patient is designated a tuberculosis case, a Patient Identity Card will 
be issued, completed by a health care worker and kept by the patient (Ap-
pendix, Form 4). This card contains the name, address, sex and age of the 
patient. It identifi es the tuberculosis register number and the name of the 
BMU. The type of tuberculosis (disease site) as well as the date and results 
of bacteriological examination at the time of diagnosis, the date the treat-
ment was commenced and the regimen prescribed are recorded. Spaces 
are provided for the dates of follow-up appointments and the results of 
follow-up sputum examinations. The Patient Identity Card is a confi dential 
document, as it contains medical information. Patients, and particularly 
illiterate patients, should be informed of this and instructed to present the 

card only to other health care workers, as they may need to know the pa-

tient’s condition before other treatments are prescribed.
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At the same time, a Tuberculosis Treatment Card (Appendix, Form 3) is 

completed. This card is kept at the health service where the patient receives 

treatment. When a sputum examination result is received by the labora-

tory, the result should be recorded immediately on the Tuberculosis Treat-

ment Card. The card should also include information about tobacco use by 

the tuberculosis patient to facilitate tobacco cessation intervention.*

In high HIV prevalence areas, information on HIV testing, results of 

HIV testing, cotrimoxazole preventive therapy and antiretroviral treat-

ment should be included in the Tuberculosis Treatment Card and the Tuber-

culosis Register.

At the end of each working day, the responsible health care worker 

must collect all the tuberculosis treatment cards of the patients that have 

been seen during the day and transcribe the relevant information into the 

BMU Tuberculosis Register (Appendix, Form 5) in the unit where the patient 

is managed—particularly the results of follow-up smear examinations. 

Once each week, the personnel responsible for the treatment of pa-

tients must meet with those responsible for carrying out sputum smear 

microscopy in the laboratory, to ensure that all patients recorded in the 

Tuberculosis Laboratory Register as sputum smear-positive have been en-

rolled on treatment (or referred to another BMU for initiation of treat-

ment). Those found positive in the laboratory and for whom no record 

has been made in any other register should be entered into the register, 

traced, started on treatment and evaluated with all other patients.

Often the BMU will include several health units where tuberculosis 

patients receive tuberculosis treatment. If these units have a considerable 

number of cases, it may be practical to have a Unit Tuberculosis Register 

to facilitate supervision. The Tuberculosis Coordinator will copy the infor-

mation from the Unit Tuberculosis Register into the BMU Tuberculosis 

Register. 

In completing the Tuberculosis Register, great care should be taken to 

ensure that the information is correctly recorded and regularly updated. 

When a patient is newly detected, precise information should be entered. 

Patients should be recorded in numerical order by the date when they be-

come known to the health care worker responsible for tuberculosis activi-

ties in the BMU and responsible for the Tuberculosis Register. Numbering 

* For information on tobacco cessation intervention, please refer to the Union Guide  
Tobacco Cessation Interventions for Tuberculosis Patients.10



Big cities and large referral institutions

In some big cities, large hospitals diagnose a substantial number of tubercu-
losis patients, but do not treat them or do not follow them to ensure they 
complete treatment (that is, they are not functioning as a BMU). After dis-
cussion and agreement with the health care workers of those institutions, 
these patients should all be referred to more convenient BMUs where they 
will be registered and continue their treatment. Such hospitals, if they do not 
function as a BMU, will not send quarterly reports to the NTP, and the pa-
tients will be reported from the BMU where they were initially registered. 
Care must be taken to ensure that all such patients are truly registered in the 
referral BMU, even those who have died at the hospital before being referred to 
the BMU. In these hospitals, a focal tuberculosis person should be identifi ed to 
centralise information and management of tuberculosis drugs; a referral regis-
ter may be used to facilitate the documentation and follow-up of all patients 
who are referred to other facilities.*

A similar problem is often encountered in centres that were historically 
dedicated to the care of tuberculosis patients and that attract substantial num-
bers of patients who come from long distances and who are not able to receive 
their treatment in the centre where the diagnosis was made. After discussions, 
these patients should be referred to a more convenient BMU where they will 
be registered and reported; the name of the BMU to which the patient is re-
ferred should be written in the column “TB number or referral BMU” of the 
T uberculosis Laboratory Register (Appendix, Form 2) in the centre where the diag-
nosis has been made.

The decision about where to decentralise treatment to should be based 
on the following practical considerations. The fi rst is to decide on the dis-
tance that the patient would have to travel to receive care. A second consid-
eration is to determine the maximum number of patients who should rou-
tinely be provided with care in a given location (for example, depending on 
the situation, not more than 100 or 200 patients per year). Very often, ser-
vices are overloaded with up to ten times this number of patients and cannot 
maintain a high quality of care. Those entrusted with organising health ser-
vices need to take workload into consideration when it comes to thinking 
about providing basic services at the highest possible quality. These guide-
lines must be drawn up taking the local situation into account and in discus-
sion with patients, communities and health service planners.

* This reference register could include the following columns: Date / Name / Sex / Age / New 
patient or already registered / Type of tuberculosis / Hospital admission / Patient contact / 
Date of discharge from hospital / Name of the BMU referred to / Date of arrival in this BMU / 
Remarks, including death if during hospitalisation.
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commences with number 1 (one) at the beginning of each calendar year, 
regardless of when the patient was diagnosed or commenced treatment. 
Drawing a line after the last patient registered in a given quarter or start-
ing registration for a new quarter on a new page of the register facilitates 
the counting of patients at reporting time.

All tuberculosis patients detected and/or enrolled on treatment at the 
BMU should be registered in the Tuberculosis Register. This includes those 
patients who may have died or defaulted prior to starting treatment or 
who had been hospitalised prior to being referred to the BMU. Patients 
enrolled on treatment and registered at another BMU, then transferred to 
this BMU to continue treatment should be recorded in the Tuberculosis 
Register as transfer in.

It is important to ensure that each patient is correctly recorded and 
treated. This includes identifi cation of the correct “disease site”:

• pulmonary cases are those with tuberculosis of the lungs, including 
those who are sputum smear-positive and those who are sputum 
smear-negative, in the latter case provided a minimum of two spu-
tum examinations have been performed; 

• extra-pulmonary cases are all other patients, including those with 
pleural and miliary tuberculosis (the specifi c site should be 
recorded).

The correct “type of case” (defi ned as “category” in WHO tuberculosis 
treatment guidelines) necessary to determine the proper treatment is one 
of the following: 

• a new case is one who has never been treated previously for as much 
as one month; 

• a relapse case is one who, having previously been treated, was de-
clared cured or treatment completed prior to becoming sputum 
smear-positive; 

• treatment after failure is a patient who, while on treatment, is smear-
positive at 5 months or later during the course of treatment, and 
who starts retreatment; 

• a patient is recorded as treatment after default who had been on treat-
ment for one month or longer and who returned to the health ser-
vice sputum smear-positive after having interrupted treatment for 
2 or more months and who starts retreatment;

• a patient is recorded as transfer in when the patient was originally 
registered as a case in another Tuberculosis Register but transferred 
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to the current facility to continue care; this patient retains his/her 
previous registration number from the previous BMU, and is not 
given a new registration number from the new BMU; 

• all other patients are entered under the column other. This section 
includes chronic patients, smear-negative or extra-pulmonary cases 
who have been treated previously. Chronic cases are those patients 
who could not be cured by the most powerful regimen used in a 
given programme (retreatment or treatment for multidrug-resistant 
tuberculosis).

For all patients with smear-positive pulmonary tuberculosis, it is ex-
tremely important to determine correctly whether or not they have previ-
ously been treated for as much as one month. The incorrect designation 
of such patients will result in incorrect treatment of the patient. The cor-
rect assignment of previously treated patients to one of the three groups 
relapse, treatment after failure and treatment after default allows precision in 
evaluation. Patients who are registered as relapses, failures and treatment 
after default are given a new registration number.

The most strongly positive result should be recorded in the appropri-
ate box in the column entitled “Results of smear examination” in the Tu-
berculosis Register. The result should be recorded exactly as recommended 
for the tuberculosis laboratory. All positive sputum results should be en-
tered into the register in red ink for ease of identifi cation. The laboratory 
serial number and the date the examination was performed should be en-
tered into the column next to the result of the examination.

Treatment outcome

The result of treatment of each individual patient should be recorded as 
soon as it becomes available, as follows:

• cured indicates a sputum smear-positive patient who was smear-
negative at the last month of treatment and on at least one previous 
occasion; 

• treatment completed indicates a patient who completed treatment 
but for whom smear examination results are not complete enough 
to classify the patient as cured. (This outcome includes patients for 
whom the fi nal smear examination was not done); 

• failure designates any new patient who is smear-positive (and con-
fi rmed by a second specimen) at 5 months or later during treatment; 

• died is recorded for a patient who died for any reason after diagnosis 
and before the end of their treatment; 
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• defaulted is recorded for any patient who has failed to collect 

drugs for more than 2 consecutive months after the date of the 

last attendance during the course of treatment. Those who are still 

on treatment at the time of the evaluation of treatment results 

(12 months after the close of the quarter in which the patient was 

entered into the tuberculosis register) should also be recorded as 

defaulted; 

• transfer out indicates any patient who was transferred to another 

BMU to continue treatment and for whom treatment results are 

unknown.

The fi rst of these events to occur is recorded as the outcome of the 

treatment.

In settings where HIV is frequent, it is recommended to systemati-

cally collect information on HIV, as indicated in the Tuberculosis Register 

(Form 5).

5.4.2. How are the results reported?

Reporting the results of case fi nding and of treatment outcome every 

3 months (quarterly) permits tuberculosis activities to be evaluated and 

allows the early identifi cation of problems in the health services provid-

ing care to the patients. While more frequent reports may be required for 

certain other conditions, reports on activities related to tuberculosis are 

not necessary at intervals of less than every 3 months; the reports are used 

primarily for assessing the performance of tuberculosis control services 

and calculating supply requirements (and secondarily for planning fu-

ture activities). All quarterly reports are prepared from the Tuberculosis 

Register and the Tuberculosis Laboratory Register: they are only as accurate as 

the information recorded in these registers. The quarterly reports should 

be prepared the second week following the end of each quarter (the sec-

ond week of April, July, October and January) for the quarter being evalu-

ated. These reports should be submitted to the authorities (in this case, 

the Provincial/Regional Tuberculosis Coordinator) no later than the end 

of the month in which they were completed (end of April, July, October 

and January). Once they have been verifi ed for accuracy and coherence, 

and validated by the appropriate supervisory level, they should be for-

warded to the central level, where they are compiled and tabulated, no 

later than the end of the quarter in which they are prepared.
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Quarterly Report on Tuberculosis Case Finding (Appendix, Form 6)

This report is completed systematically by counting the number of cases 
recorded in the Tuberculosis Register during the quarter that has just 
ended. Any case classifi ed as “Transfer in” is not reported, but any case 
classifi ed as “Other” should be reported. A patient is classifi ed as having 
sputum smear-positive tuberculosis if any microscopic examination of 
sputum shows AFB. Any patient may be treated for tuberculosis (depend-
ing on the assessment of a Medical Offi cer), but only those who have neg-
ative sputum smear examinations are classifi ed as sputum smear-negative 
cases.

The order in which the cases are counted is noted in Table 5.1. 
The HIV block is then fi lled out, distinguishing two groups of pa-

tients: new sputum smear-positive and all tuberculosis patients (including 
the new sputum smear-positive cases). The number of patients for whom 
an HIV test result is available (either after or before the diagnosis of tuber-
culosis) is entered, as well as the number of positive tests. This informa-
tion is collected in a cohort manner for the quarter that has just ended. 
Patients registered in previous quarters and tested in the quarter are not 
included. 

The next step in preparing the Quarterly Report on Tuberculosis Case Find-
ing is to determine the number of new cases of smear-positive pulmonary 

Table 5.1 Preparing the Quarterly Report on Tuberculosis Case Finding: counting the 
cases in each quarter

Disease site
Pre-treatment

sputum smear result Category of case

1. Pulmonary Positive New

2. Pulmonary Positive Relapse

3. Pulmonary Positive Treatment after failure

4. Pulmonary Positive Treatment after default

5. Pulmonary Neg/ND New <5 years of age

6. Pulmonary Neg/ND New 5–14 years of age

7. Pulmonary Neg/ND New ⩾15 years of age

8. Extra-pulmonary Neg/ND New

9. Pulmonary Neg/ND Other (pulmonary cases entering 
 in none of the above categories)

ND = not done.
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tuberculosis by age category and sex. This can 
be done using the method illustrated in Table 
5.2. Using this method, identify cases whose 
pre-treatment smear result is recorded as pos-
itive and then look across to be sure that the 
patient is recorded as “new” under the head-
ing “Category of case”. If the patient is smear-
positive and “new”, determine the age and 
sex. Then record the case record on a separate 
sheet of paper using the method outlined in 
Table 5.2. For example, for a woman aged 
33 years, you would add a “�” to the right side 
of the age group 25–34; a man aged 51, add a 
“�” to the left of the age group 45–54. The 
sum of the cases should tally with the num-
ber of new smear-positive cases found after 
adding the counts of the lines in Table 5.1.

A copy of the Quarterly Report on Tuberculosis Case Finding should be 
carefully kept on fi le at the centre, because it will be used 12 months later 
for reporting on the results of treatment.

Quarterly Report on the Results of Tuberculosis Treatment 
(Appendix, Form 7)

At the same time as the report on case fi nding is completed (the second 
week of January, April, July and October), a Quarterly Report on the Results 
of Tuberculosis Treatment (Appendix, Form 7) should also be completed. 
The quarter for which the report should be prepared is the same quarter as 
the report on case fi nding, but 12 months earlier. The treatment result for 
every case should have been recorded by this point in time. For example, 
in the second week of the third quarter, the form should be completed for 
the results of treatment for patients registered in the second quarter of the 
previous year. It is completed separately for three types of cases: new spu-
tum smear-positive cases, retreatment sputum smear-positive cases, and 
all the other forms together that were notifi ed in the Quarterly Report on 
Tuberculosis Case Finding (Form 6) (smear-negative or smear not done pul-
monary cases, extra-pulmonary, other). Those cases recorded as transfer in 
must not be included in the report, as the treatment results of such cases 
should be sent to the unit from which the patient was transferred and re-
ported in that unit.

Table 5.2 Determining the 
distribution of new smear-positive 
cases by age group and sex

Males Age group Females

� �  0–4 � � �

�  5–14 �

� � � 15–24 � �

� �  � � � � 25–34 � � � �  � �

� � � � 35–44 � � � �

� � � 45–54 � �

� � � 55–64 �

� � � � 65+ �

28 Total 21
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When preparing the Quarterly Report on the Results of Tuberculosis Treat-
ment, the BMU should consult its own fi led copy of the Quarterly Report on 
Tuberculosis Case Finding for the same quarter. From this case-fi nding re-
port, take the number of cases to be reported and enter it in the fi rst col-
umn of the Quarterly Report on the Results of Tuberculosis Treatment (indi-
cated by the asterisk). The total number of cases evaluated within each 
category (according to the type of case) should tally with the number en-
tered in this section. The number of cases evaluated and reported for out-
come should again tally with the numbers reported in the Quarterly Report 
on Tuberculosis Case Finding for the same quarter (previously completed). 
Where the number is different, an explanation must be provided.

To complete the report on treatment results, information needs to be 
obtained from the Tuberculosis Register under the section entitled “Results 
of treatment”. Where more than one result occurs in a single patient, the 
result that will be recorded is the event that occurs fi rst, i.e., if an individ-
ual remained smear-positive at 5 months but subsequently died (or de-
faulted or was transferred out), that patient must be evaluated as smear-
positive (failure). If no treatment result is recorded in the register at the 
time the report is prepared, the patient must be evaluated as having de-
faulted. When a patient has been transferred to another unit to continue 
treatment, the outcome of the treatment at the unit to which the patient 
was transferred should be obtained and entered into the register. Those 
patients evaluated as transfer out should be those for whom the outcome 
of treatment remains unknown.

Another part of the Quarterly Report on the Results of Tuberculosis Treat-
ment concerns tuberculosis patients with HIV infection. The number of 
HIV-positive tuberculosis patients during this quarter is reported (this 
number is not always the same as in the Quarterly Report on Tuberculosis 
Case Finding because some patients have tested positive after the form has 
been completed). These HIV-positive tuberculosis patients will be classi-
fi ed according to their count (CD4 cells/μl) as: “<200” or “200–350” or 
“>350” or “Unknown”. The “Number of tuberculosis patients given cotri-
moxazole” in this cohort of patients should be reported, as well as the 
“Number of tuberculosis patients given antiretroviral treatment”, irre-
spective of when they began the cotrimoxazole prophylaxis or the anti-
retro viral treatment.

When completed, the report must be forwarded to the next level of the 
health service (and eventually to the central level), as noted above, and a 
copy should again be carefully kept on fi le for future reference.
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For multidrug-resistant tuberculosis, special treatment cards, registers 
and quarterly reports of case fi nding and treatment results are described in 
the WHO guidelines (2008).4 A patient who is diagnosed with multidrug-
resistant tuberculosis while on fi rst-line treatment or retreatment and who 
is started on a treatment regimen with second-line drugs should have the 
treatment outcome category failure, with the comment “changed to MDR-
TB treatment”. 

5.5. What supplies are needed and how are they managed?

In order to have the best success in the management of tuberculosis pa-
tients, it is necessary to ensure that supplies are continuously available. This 
is even more important for tuberculosis patients than might be the case 
with some other types of illnesses. The NTP is responsible at all times for 
the regular supply and suffi cient stocks of drugs and other supplies for all 
its participating facilities. The types of supplies that are necessary to ade-
quately manage cases of tuberculosis are:

• laboratory supplies, including sputum containers, slides and re-
agents for making the sputum smears;

• antituberculosis drugs; and 
• programme forms and stationery required for patient management 

and preparation of records and reports. 

5.5.1. How are supplies managed?

Because successful treatment depends on patients taking their prescribed 
drugs regularly and without interruption for a long period of time, an 
uninterrupted supply of drugs is essential. Moreover, the uninterrupted 
availability of single-use injection material helps prevent the transmission 
of HIV and hepatitis viruses. Only a strict system of supply management, 
following clear procedures for ordering appropriate amounts and keeping 
accurate stock records, can prevent disruptions in the supply chain and 
ensure that all necessary supplies are always in stock in the required quan-
tities. A supply management system also permits proper accounting of 
supplies and materials, as consumption can be compared with require-
ments, which are estimated by reports of case fi nding.

How are drugs ordered?

The ordering described here is for the BMU serving a population of 50,000–
150,000. At this level it is most convenient to order supplies once every 
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quarter and to allow for an additional “reserve” stock in case of irregular-
ity of supply.

Ordering and maintenance of treatment supplies is determined from 
the results of case fi nding, which are recorded in the Quarterly Report on 
Tuberculosis Case Finding. Ordering of these supplies is done at the same 
time as case fi nding is reported (in the second week after the end of the 
quarter, i.e., the second week of April, July, October and January). Treat-
ment supplies are ordered using the Quarterly Order Form for Treatment Sup-
plies (Appendix, Form 8). The quantity of materials required for the treat-
ment of patients each quarter is determined as follows:

• The number of patients to be treated is determined from the Quar-
terly Report on Tuberculosis Case Finding that has just been completed 
for the preceding quarter.

• The number of patients is entered under the column headed 
“Cases”. The sum of the new cases (smear-positive, smear-negative 
and extra-pulmonary cases) is in the fi rst column (2{RHZE}/4{RH}), 
and the sum of the fi rst-line retreatment cases (relapse, treatment 
after failure, treatment after default – 2S{RHZE}/6{RH}) in the sec-
ond column. 

• The quantity of each type of drug that is required in a quarter is de-
termined by multiplying the number of cases by a “factor”—this 
factor is the average number of tablets to be taken by a patient dur-
ing the entire course of treatment—and taking the sum of all the 
numbers in the two columns (A + B).

• The reserve stock, i.e., drugs required as a buffer in case of an in-
crease in the number of suspects or patients or due to a delay in 
receiving a delivery of drugs, is equal to the amount required for the 
specifi ed interval, usually a quarter; this fi gure (C) is entered into 
the second section of the form, under D and under E.

• The quantity of drugs in the store (pharmacy) at the end of the 
quarter must be counted and entered under (F). Drugs that are be-
yond their expiry date should not be counted.

• The total quantity to be ordered is calculated by adding the quan-
tity of drugs required for the patients registered during the quarter 
(D) and the quantity of the reserve stock needed (E), then subtract-
ing the quantity of drugs in the store (F), i.e., D + E − F.

In case of severe adverse drug reactions, it is important to ensure that 
single antituberculosis drugs are also available. They should be reserved 
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for some main hospitals and can be ordered on the same order form 
u nder “Other”.

How is an uninterrupted supply maintained?

In many countries, the transfer of information (post and telecommunica-
tions) is diffi cult and transportation of goods is unreliable, so delays can 
occur. As a result, supplies may not always reach health facilities in time 
if they are located a long distance from the store where the supplies are 
kept. It is very important to make allowances for the problems of commu-
nication and transportation. This is accomplished by placing orders at 
regular intervals in time (usually every quarter), and by calculating, with 
every order, a “reserve” stock of supplies at all levels where stocks are kept. 
In this way, every patient can be assured of receiving all the drugs neces-
sary to be cured of tuberculosis.

Reserve stocks are necessary at the levels where a coordinator is placed. 
The quantity of reserve stock to be ordered at intermediate and peripheral 
levels should be equivalent to the requirements of the period between de-
liveries, usually one quarter, to avoid stock-outs and overstock. It is deter-
mined on the same Quarterly Order Form for Treatment Supplies (E).

Maintaining a reserve stock in this manner ensures that all patients re-
ceive regular treatment. As is apparent, the numbers of cases requiring dif-
ferent forms of treatment that have been determined from the Quarterly Re-
port on Tuberculosis Case Finding are not exact fi gures. The numbers of patients 
transferred into and out of the BMU while on treatment and the number of 
patients who die or default also infl uence the requirements. However, the 
reserve stock ensures that suffi cient drugs will be available for the coming 
period, and the correction for the differences noted will automatically oc-
cur when the next order for drugs is completed in the following quarter.

The quantity of drugs dispensed should be compared with the num-
ber of patients reported, to determine if they tally. The process to achieve 
this is the opposite of the one used to calculate drug requirements on 
the Quarterly Order Form for Treatment Supplies. The quantity of each drug 
used in the quarter should be divided by the corresponding “factor” on 
the form. For each drug, the corresponding number of patients that could 
have been treated is thus calculated and these numbers are compared to 
ensure fi rst that dispensing is coherent between drugs; second, these num-
bers are compared with the number of patients who have actually received 
drugs according to the register. Major differences may indicate loss of drugs. 
This is an effective way to increase awareness and prevent losses of drugs, 
especially rifampicin.
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How are stocks of treatment supplies maintained?

Misuse of tuberculosis drugs is prevented by using fi xed-dose drug combi-
nations. It is also controlled by having correct storage conditions at all 
levels in the system. Stocks of tuberculosis drugs should be kept in secure, 
dry, adequately ventilated places. Drug management requires strict con-
trols. Stocks specifi cally provided for the treatment of tuberculosis should 
be clearly identifi ed as such, whenever the same drugs are used by several 
different programmes (e.g., streptomycin, which is used to treat tubercu-
losis and plague).

Expired drugs may be less effective and their use may contribute to 
the development of drug resistance by tuberculosis micro-organisms. Man-
aging drug stocks properly at all levels in the system will ensure that ex-
pired drugs are not delivered to patients.

At all levels in the system, stocks of tuberculosis drugs should be kept 
according to the date of expiry of each batch of each individual drug. 
Drugs that expire fi rst should always come out of the stock fi rst.

For each individual drug and for each batch expiring at a certain date, 
a stock card should be maintained. All drugs received (in) and delivered 
(out) should be recorded, and the balance on the card should always tally 
with the physical stock.

Expired drugs should not be disposed of at peripheral level but should 
instead be returned to the Central Store, where they should be physically 
destroyed, for example by incineration. Return of expired drugs to the 
Central Store should be recorded on stock cards. 

Suffi cient stocks of single-use injection materials (syringes, needles 
and water for injection) should always be maintained so that strepto-
mycin and other injectables can be delivered to patients safely.

5.5.2. How are laboratory supplies managed? 

The quantities of materials required for the laboratory are small. For this 
reason, materials can be supplied every half year (every other quarter) 
rather than every quarter. The reserve requirement is always best esti-
mated as being the equivalent of one quarter of the supplies.

The most accurate method to calculate the needs for sputum smear 
microscopy supplies is based on a reported number of smears examined 
plus the amount of supplies left in stock. The calculations are made by the 
supplying authority, counting for each smear: 3 to 5 ml of the various 
staining solutions, 1 slide and 1 sputum container, 0.1 ml immersion oil 
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(for Ziehl-Neelsen microscopy, not for fl uorescence) and 1 ml burning 
spirit, etc. After adding the reserve allowed and subtracting the balance in 
stock, the calculated requirements are rounded to the nearest packing 
unit. This calculation is easy, provided the Quarterly Report for Peripheral 
Sputum Smear Laboratory Performance and Stock Situation (Appendix, Form 
9) is used properly. It should be customised by each programme, mention-
ing on the form the exact names of the staining and destaining solutions, 
and adding other items as needed. 

The form is completed as follows:

1) Patients
• the number of patients with a positive smear result whose “reason 

for examination” in the laboratory register is “diagnosis” is entered 
as well as the total number of patients who are examined for “diag-
nosis” (suspects)

• the number of patients with a positive smear result whose “reason 
for examination” in the laboratory register is “follow-up” is entered 
as well as the total number of patients who undergo a follow-up 
examination

2) Smears
• the number of AFB smears is entered by type (diagnosis or follow-

up) and result; the type of staining—Ziehl-Neelsen or fl uorescence 
—should also be indicated. 

3) Stocks on hand
• the amount of materials currently in stock (estimated, does not have 

to be exact measurements); note that the requested amounts do not 
have to be fi lled in, as the calculation remains the responsibility of 
the supplying level, using a computer spreadsheet if available. How-
ever, a regular physical estimate and reporting of the balance in 
stock is essential and is the responsibility of each laboratory.

In the absence of a report on smears examined, the basis for calculat-
ing the needs is the number of reported sputum smear-positive patients 
detected at the BMU’s laboratory, as a proxy for the number of smears per-
formed. Because many tuberculosis suspects must be examined to fi nd one 
patient with sputum smear-positive tuberculosis, the proportion of posi-
tive smears among the diagnostic smears examined must then be taken 
into account. This proportion can vary greatly, from less than 5% to over 
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30%. Thus, if 10% are smear-positive cases, then 10 suspects need to be 
examined for each smear-positive case. As each suspect should also have 
two (or three, depending on the collection strategy used) sputum exami-
nations, and each case should have three additional examinations during 
follow-up, the number of slides that need to be examined for each smear-
positive case is (1 × 10 × 2) + 3 = 23, where the proportion of smear-
positive cases among suspects is 10%. Where it is 20%, i.e., where only 
fi ve suspects need to be examined to detect one case but three sputum 
samples are required for screening, the calculation is (1 × 5 × 3) + 3 = 18.

5.5.3. What other supplies are needed?

To maintain the quality of care of patients, other materials are also re-
quired. In particular, a regular supply of forms, registers and other record-
ing materials is needed to ensure that patients are correctly managed. De-
termination of the volume of materials required is based on the regular 
reports on the results of case fi nding. A list of items required should be 
prepared and a stock kept at the unit.





6
Protecting the community

6.1. What is the rationale for a tuberculosis programme?

Tuberculosis is one of the frequent fatal infectious diseases for which ef-
fective interventions exist. The burden of tuberculosis is heavy for tuber-
culosis patients and their families. At the community level, tuberculosis 
often affects the poor, contributes to their increased vulnerability and 
slows down or even prevents their socio-economic progress.

Poor treatment of tuberculosis patients can make the tuberculosis sit-
uation even worse. This is due to the fact that, while it is relatively easy to 
prevent death due to tuberculosis, it is more diffi cult to cure a patient per-
manently and thus to prevent the patient from spreading micro-organisms 
to uninfected members of the community.

Public health services aim to reduce the number of new cases of tuber-
culosis appearing each year to the point where the disease will no longer 
be a serious public health problem in a country. The aims of public health 
differ from those of clinical medicine in that efforts are focused on com-
munities instead of individuals. Public health also implies the obligation 
to obtain and document results: patients must be cured. Public health is 
an organised and combined effort undertaken by teams of health care 
workers to detect all sources of infection, to put these patients on effective 
treatment and to follow them until they are cured. In this effort, various 
aspects of public health are equally important; these aspects include:

• diagnosis and care of patients; 
• provision of necessary laboratory services;
• supply management; 
• recording and reporting; and
• coordination of disease control activities and tasks.

Control of communicable diseases is an essential dimension of pri-
mary health care. The public health aims of tuberculosis services cannot 
be achieved by any single person alone. It requires a team effort and a 
partnership with patients. 
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6.1.1. Why is it possible to control tuberculosis?

Tuberculosis can be controlled worldwide. The reasons why this is possible 
are:

• the most powerful source of the infection is a person who is sick 
with the disease and who can thus be relatively easily identifi ed;

• the rate of spread of micro-organisms can be quickly reduced if the 
i nfectious cases are identifi ed and effectively treated as quickly as 
possible;

• the transmission of micro-organisms is relatively ineffi cient, so that 
any reduction in the number of sources of infection and the period 
of time each is infectious will inevitably improve the epidemiologi-
cal situation;

• the basic tools required to carry out the tasks (sputum smear micros-
copy and drug treatment) exist, are simple and can be applied effi -
ciently even in diffi cult socio-economic conditions.

How does HIV affect the situation?

The introduction of HIV infection into the community has upset the bal-
ance between tuberculosis micro-organisms and the human host by com-
promising the immune defence mechanisms which, under normal cir-
cumstances, almost always hinder the transition from tuberculous 
infection to tuberculosis in the individual. As a result, HIV-infected indi-
viduals, once they acquire Mycobacterium tuberculosis, are much more 
likely to develop tuberculosis within weeks or months of infection and to 
become infectious themselves. The number of infectious cases in the com-
munity increases considerably, thereby increasing the risk of exposure to 
as yet uninfected members of the community. Where individuals infected 
with HIV gather together (often in health care facilities), exposure to in-
fectious tuberculosis cases is more likely.

However, the introduction of HIV into the community does not alter 
the following points: 

• identifi cation of infectious cases is unchanged, as sputum smear mi-
croscopy remains the most effi cient means of determining the in-
fectious potential of individuals;

• cure of infectious cases is possible in the presence of HIV infection, as 
the treatment regimens remain as powerful, regardless of the pres-
ence of HIV;

• the basis of tuberculosis services (case fi nding and treatment) is there-
fore unchanged.
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Nevertheless, the urgency of widespread delivery of tuberculosis ser-
vices cannot be overemphasised, as without these measures the transmis-
sion of tuberculosis micro-organisms will increase rapidly. 

Indeed, the introduction of HIV into the community is a defi nite 
challenge to the public health aims of tuberculosis services in settings 
where both diseases are frequent. Tuberculosis cannot be conquered if 
HIV transmission is not prevented. HIV may pose a threat to the effi ciency 
and quality of a tuberculosis programme through co-infected patients 
who are not treated with antiretroviral drugs and through undiagnosed 
tuberculosis among HIV-infected individuals. The tuberculosis programme 
may become overwhelmed with tuberculosis cases (new, retreatment and 
multidrug-resistant), as a result of HIV co-infection, even in the presence 
of a well-functioning antiretroviral treatment programme with satisfac-
tory coverage. It is imperative that this fact be recognised and that NTPs 
and National AIDS Programmes collaborate closely with other relevant 
departments in the ministries of health, such as human resources plan-
ning, training and fi nancial planning and management. 

How does drug resistance affect the situation?

An important objective of the management of tuberculosis is to avoid 
making things worse than they already are. Inadequate management of 
tuberculosis patients is the most frequent cause of drug resistance. Inade-
quate management is, if possible, even more hazardous in settings where 
HIV is frequent, as it leads to drug-resistant tuberculosis cases in persons 
with diminished immune defence mechanisms, which is a recipe for di-
saster for individuals, their families, communities and the NTP. If tubercu-
losis patients are managed as recommended in this Guide, the chance of 
development of drug-resistant tuberculosis will be much lower and the 
spread of existing drug resistance will be reduced. If there is already wide-
spread multidrug resistance, the outcome of treatment of patients will be 
affected in direct relation to the extent of the problem. 

A poorly organised or managed NTP is a frequent cause of drug resis-
tance and often refl ects misdirected priorities for the programme. Where 
the emphasis and resources are directed primarily to specialised services for 
chronic resistant cases, a frequent occurrence where these cases are numer-
ous, the problem is compounded. This is because new drug-resistant cases 
are created faster than they can be cured. Simply treating the unfortunate 
cases of multidrug-resistant tuberculosis, without addressing the reason 
why they occurred in the fi rst place (correcting poor case management), 



78 CHAPTER    6

will never succeed in overcoming the problem. The fi rst priority for allo-
cation of resources must always be the proper case management of those 
cases known to be curable, thus diminishing the creation of new resistant 
cases. In settings where the level of multidrug resistance is already high, 
however, prevention must be combined with adequate treatment of such 
cases. Such cases pose a risk to others: those who become infected by them 
are at risk of developing tuberculosis which will be multidrug-resistant, 
thus escalating the problem. This is even more important where those in-
fected with resistant bacilli are also infected with HIV. 

6.1.2. Can tuberculosis be prevented by vaccination?

It is generally accepted that BCG provides a considerable degree of protec-
tion (particularly in young children) against serious forms of tuberculosis 
such as disseminated tuberculosis and tuberculous meningitis. Vaccina-
tion in childhood has little impact in controlling the spread of tuberculo-
sis micro-organisms in the community because the type of tuberculosis 
prevented by BCG is usually not the infectious form (smear-positive pul-
monary tuberculosis), as this form is infrequent in childhood.

In most countries, BCG vaccination is included in the Expanded Pro-
gramme on Immunization (EPI). The EPI recommends that the vaccine 
should be given at birth or as early in life as possible, and that it should 
not be given to children who are known to be HIV-positive. The vaccine 
is injected intradermally into the upper portion of the left arm, at a dose 
of 0.05 ml for those up to 1 year of age (and at a dose of 0.1 ml for those 
more than 1 year of age). There is no scientifi c justifi cation for revaccina-
tion with BCG.

Evidently, the development of a more effective vaccine must have 
high priority in the global strategy to control tuberculosis.

6.2. What should be done in locations where the National 
Tuberculosis Programme does not function?

In some locations, particularly when the political situation is unstable, the 
NTP does not function. Very often, voluntary and other non-governmental 
organisations take on the challenge of dealing with tuberculosis patients as 
part of the general health services they provide. On humanitarian grounds, 
health care personnel may be required to treat patients even when con-
ditions are far from ideal. Nevertheless, some important considerations 
need to be taken into account.
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6.2.1. Why is a National Tuberculosis Programme necessary?

Poor treatment of tuberculosis patients has been clearly shown to have a 
harmful impact on the tuberculosis situation. This is due to the fact that, 
while it is relatively easy to prevent death due to tuberculosis, it is more 
diffi cult to cure a patient permanently. When patients do not die but are 
not cured of their disease, they remain in the community with a risk of 
spreading infection to uninfected members of the community, thus in-
creasing the burden of disease in the community.

Poor treatment keeps alive contagious patients who might otherwise 
have died. Poor treatment may therefore increase the number of sources 
of infection in a community. Poor treatment has another, very serious 
consequence. Patients who are treated for tuberculosis but fail to be cured 
are at a high risk of developing chronic and resistant tuberculosis. Thus, 
in addition to increasing the risk of transmission of tuberculosis micro-
o rganisms, the strain of micro-organisms being spread is resistant, and 
when it is multi-resistant, it is also very diffi cult to cure with the treat-
ment regimens currently available in most countries. If you cannot ensure 
that a patient will be treated properly, you must urgently create the conditions in 
which diagnosis and treatment of tuberculosis can be safely provided. It is of ut-
most importance to identify such patients, counsel them to reduce their chances 
of infecting others and to ensure the highest standards of infection control in all 
institutions where such patients may be encountered.

6.2.2. How can care be given safely?

If the NTP does not function, certain guidelines should be followed:

• In order not to hinder national efforts to construct a proper, func-
tioning NTP, all tuberculosis services should be provided in ac-
cordance with the existing national tuberculosis policies, lines of 
communication should be established with whatever national tu-
berculosis structures exist, and regular reports should be submitted 
to them.

• Treatment of tuberculosis patients should be initiated as soon as a 
microscopy service has been established. 

• Only standardised regimens following international recommenda-
tions should be used.

• The intensive phase of rifampicin-containing regimens must be di-
rectly observed. Failure to follow this principle will increase the risk of 
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development of resistance to drugs, will endanger the life of the patient 
and will create a danger to the community. The greatest risk of using 
r ifampicin in an uncontrolled manner, especially during the inten-
sive phase, is the creation of resistance to both isoniazid and ri-
fampicin, which means that the patient requires expensive second-
line drugs taken for a prolonged period to be cured.

• Smear-positive patients who have been treated previously for as 
much as one month must be given a fi rst-line retreatment regimen. 

• Where regular supplies cannot be assured, a full treatment regi-
men should be set aside for each patient enrolled on treatment. 
This will ensure that every patient who commences treatment is 
able to complete it. 

6.3. How can the situation be assessed and good results assured?

Assessment of the tuberculosis situation entails evaluation both of the ep-
idemiological situation and of the interventions being applied in a given 
country. The interventions (the process by which the tuberculosis situa-
tion is modifi ed) are evaluated using the quarterly reports on case fi nding 
and on treatment results, as described previously. Public health targets 
for interventions have been established at a global level and may be modi-
fi ed for the local situation during the implementation of a programme. 
Targets should focus as much as possible on items that something can be 
done about. A comparison of the results achieved with the targets that 
have been established forms the basis of evaluation of the control mea-
sures applied. 

6.3.1. How are activities evaluated?

The most important evaluation is the regular review of results of tubercu-
losis treatment. Several results are of particular importance:

• The proportion of all cases that have defaulted from treatment re-
fl ects the organisation and performance of case management. The 
only way to achieve acceptable treatment results (the ultimate tar-
get of the treatment programme) is by reducing the proportion of 
patients who default. This indicates whether patients fi nd the ser-
vice accessible and appropriate, and often reveals the attitude of 
the health services personnel in providing care to patients. The most 
important target for a programme is to have a very low number of 
defaulters. 
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• The proportion of patients whose treatment result is transfer should 
be very low. Those who are transferred to facilities in the same gen-
eral area should have their results obtained from that facility. Regu-
lar meetings of coordinators, during which these issues can be rou-
tinely discussed, will help solve problems related to the transfer of 
patients. 

Other tuberculosis treatment outcomes to monitor over the course of 
time include the following:

• The proportion of cases who are smear-positive at 5 months or later 
after starting treatment (treatment failures) may be an indication of 
the effi cacy of the regimen utilised and may also refl ect the pres-
ence of dead bacilli, non-adherence to the prescribed treatment and 
the level of drug resistance in these patients.

• The proportion of patients who died may indicate the impact of the 
HIV epidemic in the community, multidrug-resistant tuberculosis, de-
lay in diagnosis and the proportion of elderly tuberculosis patients. 

The review of regular reports allows treatment activities to be evalu-
ated. Progress in approaching the targets can be determined and various 
geographical areas of a country can be compared to identify problem areas. 
Comparing the performance of neighbouring areas that, in principle, share 
similar epidemiological, socio-economic and environmental constraints is 
helpful in determining which areas achieve better results, and may be used 
as a model from which to draw lessons. Trends over time can be defi ned 
(both positive and negative) in the results of treatment in a single location, 
and these will indicate the progress in quality of care in that location.

6.3.2. How is the size of the tuberculosis problem determined?

Evaluation of the tuberculosis situation (epidemiological surveillance) is 
important to assess the impact of interventions and to adjust the NTP’s 
plan and budget in relation to the challenges identifi ed. Several epidemio-
logical indices can be used to measure the extent of the tuberculosis prob-
lem in a given community.

Rate of reported smear-positive cases

Obtaining the rate of reported smear-positive cases is inexpensive and 
feasible in most situations. The numerator is the number of new cases 
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of smear-positive tuberculosis diagnosed in a given area during a period of 

time. The denominator is the population of that area during the period. 

This rate can only be used in countries where notifi cation of smear-

positive pulmonary tuberculosis is relatively complete and correctly com-

piled. Population estimates must be reliable to permit the calculation of 

rates and the determination of trends. This is the most practical means 

of surveillance in most countries, and its accuracy and completeness 

should have the highest priority among surveillance activities. When the 

denominator is not reliable, only trends in the numerator can be exam-

ined and not the rate.

Prevalence of smear-positive pulmonary tuberculosis

Information on the prevalence of smear-positive pulmonary tuberculosis 

can only be obtained from prevalence surveys. A well-conducted preva-

lence survey provides information on the number of infectious cases in a 

community at a given point in time, and sequential surveys can inform 

about changes in the epidemiological situation. They are, however, ex-

pensive and complicated to undertake reliably. Such surveys need to 

e xamine large numbers of people to fi nd just a few tuberculosis patients. 

Because of this, they are not usually able to provide as much information 

as one would like.

Tuberculin surveys

The measurement of the frequency of signifi cant reactions to the tu-

berculin skin test has been used to monitor the epidemiological situa-

tion of tuberculosis in a community. It is not easy to conduct an a ccurate 

tuberculin survey, as this must be based on a sample of the popula-

tion that is representative of the general population. Moreover, certain 

technical aspects of the performance of the test and of the determi-

nants of test reactions (e.g., vaccination coverage, the occurrence of 

i nfection with other mycobacterial species) may lead to diffi culties in 

interpretation. 

The determination of trends in tuberculin skin reactivity is more in-

formative than a single determination of prevalence. Repeated surveys of 

representative samples of a population 5 to 10 years apart may give an es-

timation of the trend of transmission of tuberculosis micro-organisms to 

the population tested, but the technical limitations of such surveys often 

limit the amount of knowledge that can be gained from them.
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6.3.3. How is the effect of HIV measured and monitored?

Because HIV infection may have a dramatic impact on the trend in tuber-
culosis, where the two infections coincide in a population it is important 
to determine the level and trend of HIV infection in tuberculosis cases. 
The determination of HIV seroprevalence and of its trend is accomplished 
relatively easily in a representative sample of all the new smear-positive 
cases of tuberculosis in a country. Tuberculosis is one of the most frequent 
opportunistic diseases to occur in HIV-infected individuals, and it has a 
“magnifying” effect in the determination of HIV prevalence. For this rea-
son, tuberculosis patients are also a useful “sentinel” population to moni-
tor the trend of the HIV epidemic in a country. HIV has already caused a 
dramatic rise in the numbers of tuberculosis patients in a number of coun-
tries, and this has resulted in a tremendous strain on the health services. 
Proper planning and budgeting can only be carried out when there is 
knowledge of how the two infections coincide in the community.

Synergies exist between tuberculosis and HIV/AIDS care. Certain les-
sons that NTPs have learned in the provision of diagnosis and treatment 
of the chronic condition of tuberculosis can be applied to the manage-
ment of the chronic condition of HIV infection.

Additional indicators to monitor include:

• the proportion of tuberculosis patients tested for HIV who are given 
cotrimoxazole if found to be infected and antiretroviral treatment if 
indicated;

• the proportion of partners of HIV-infected tuberculosis patients 
tested for HIV;

• the proportion of children of HIV-infected tuberculosis patients 
tested for HIV;

• the proportion of HIV-infected tuberculosis patients referred for 
HIV care.

6.3.4. How is drug resistance assessed and monitored?

Resistance to antituberculosis drugs is a man-made problem whose origi-
nal cause can always be traced to a poorly organised or managed NTP. 
Thus, the trend in resistance to antituberculosis drugs is a means of iden-
tifying defi ciencies in the implementation of an NTP. To a certain extent, 
the pattern of resistance in a country predicts the effectiveness of the stan-
dardised treatment used in the programme.
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The details of the methods used for drug susceptibility monitoring 
are beyond the scope of these guidelines, as different approaches will be 
adopted for different settings. Surveys of drug susceptibility in representa-
tive samples of new patients and in all patients from the three categories 
of previously treated patients (after cure, after failure, after default) are 
needed to measure drug resistance. However, these surveys of drug suscep-
tibility in representative samples of new patients and retreatment cases 
represent a large burden, particularly for the reference laboratory, so that 
only very few countries have succeeded in monitoring drug resistance in 
this way. Continuously monitoring drug resistance among retreatment 
cases has proven more feasible and useful, as it yields early diagnosis of 
multidrug-resistant tuberculosis at the same time. This method also re-
quires a representative sample, without selection of the clinically worst 
cases. In practice, as many as possible of the patients who have failed, re-
lapsed and possibly also returned after default from treatment will be in-
cluded. It may not always be possible to test susceptibility to all fi rst-line 
drugs, depending on the preferred fi rst-line technique. Molecular meth-
ods can be used for easy transport even from remote areas, but they can-
not be used for all drugs, while transporting specimens for culture from 
which any test might be performed creates problems of contamination 
and viability of organisms. However, effective monitoring of drug resis-
tance may very well concentrate on rifampicin resistance, which can be 
measured correctly by molecular methods.



References

 1 Last JM, ed. A dictionary of epidemiology. 4th ed. Oxford, UK: Oxford Univer-
sity Press, 2001; p 51.

 2 Enarson P, Enarson DA, Gie R. Management of the child with cough or diffi -
cult breathing. A guide for low income countries. 2nd ed. Paris, France: Inter-
national Union Against Tuberculosis and Lung Disease, 2005. 

 3 World Health Organization. WHO report on TB medicines for children. Geneva, 
Switzerland: WHO, 8–9 July 2008. http://www.who.int/selection_medicines/
committees/subcommittee/2/TB.pdf

 4 World Health Organization. Guidelines for the programmatic management of 
drug-resistant tuberculosis. Emergency update 2008. WHO/HTM/TB/2008.402. 
Geneva, Switzerland: WHO, 2008.

 5 World Health Organization. WHO policy on tuberculosis infection control in 
health-care facilities, congregate settings and households. WHO/HTM/TB/2009. 
419. Geneva, Switzerland: WHO, 2009. 

 6 Van Deun A, Maug AK, Salim MA, Das PK, Sarker MR, Daru P, Rieder HL. Short, 
highly effective and inexpensive standardized treatment of multidrug-resistant 
tuberculosis. Am J Respir Crit Care Med 2010, May 4. [Epub ahead of print]

 7 World Health Organization. The STOP TB Strategy. Building on and enhancing 
DOTS to meet the TB-related Millennium Development Goals. WHO/HTM/TB/ 
2006.368. Geneva, Switzerland: WHO, 2006. 

 8 Akhtar M, Bretzel G, Boulahbal F, Dawson D, Fattorini L, Feldmann K, et al. Tech-
nical guide: sputum examination for tuberculosis by direct microscopy in low-
income countries. Paris, France: International Union Against Tuberculosis and 
Lung Disease, 2000.

 9 Rieder HL, Van Deun A, Kam KM, Kim SJ, Chonde TM, Trébucq A, Urbanczik R. 
Priorities for tuberculosis bacteriology services in low-income countries. 2nd ed. 
Paris, France: International Union Against Tuberculosis and Lung Disease, 2007.

10 Slama K, Chiang CY, Enarson DA. Tobacco cessation interventions for tubercu-
losis patients. A guide for low-income countries. Paris, France: International 
Union Against Tuberculosis and Lung Disease, 2008.





Appendices

Form 1 Request and Reporting Form for Sputum Smear Examination

Form 2 Tuberculosis Laboratory Register

Form 3 Tuberculosis Treatment Card

Form 4 Patient Identity Card

Form 5 Tuberculosis Register

Form 6 Quarterly Report on Tuberculosis Case Finding

Form 7 Quarterly Report on the Results of Tuberculosis Treatment

Form 8 Quarterly Order Form for Treatment Supplies at Basic 
Management Unit Level

Form 9 Quarterly Report for Peripheral Sputum Smear Laboratory 
Performance and Stock Situation





FORM 1





FORM 2





FORM 3





FORM 4





FORM 5





FORM 6





FORM 7





FORM 8



FORM 9



About The Union

Founded in 1920, the International Union Against Tuberculosis and Lung Disease 
(The Union) is dedicated to bringing innovation, expertise, solutions and support 
to address health challenges in low- and middle-income populations. With nearly 
10,000 members and subscribers from over 150 countries, The Union has its head-
quarters in Paris and offi ces serving the Africa, Asia Pacifi c, Europe, Latin America, 
Middle East, North America and South-East Asia regions. Its scientifi c departments 
focus on tuberculosis, HIV, lung health and non-communicable diseases, tobacco 
control and research. Each department engages in research, provides technical as-
sistance and offers training and other capacity-building activities leading to health 
solutions for the poor.

For more information, please visit www.theunion.org



ISBN 978-2-914365-38-3


	Management of Tuberculosis, 6th edition
	© March 2010  International Union Against Tuberculosis and Lung Disease (The Union)
	Publication of this Guide was made possible thanks to the support of Misereor
	Contents
	Preface
	Acknowledgements
	Glossary
	1 Introduction
	2 Tuberculosis
	2.1. What do we know about this disease?
	2.1.1. What is tuberculosis?
	2.1.2. How does tuberculosis develop?
	2.1.3. How does HIV affect tuberculosis?
	2.1.4. What is drug-resistant tuberculosis and how does it develop?
	2.1.5. What is the significance of drug resistance for a tuberculosis programme?

	2.2. How is tuberculosis diagnosed?
	2.2.1. When should tuberculosis be suspected?
	2.2.2. Among whom is tuberculosis most likely to be found?
	2.2.3. How is a diagnosis of tuberculosis confirmed?
	2.2.4. Who should be considered to be a case of tuberculosis?
	2.2.5. How does HIV infection influence the diagnosis?
	2.2.6. How do we know if a patient has drug-resistant tuberculosis?


	3 The human immunodeficiency virus
	3.1. What is HIV?
	3.1.1. How is HIV spread?
	3.1.2. How can we prevent the spread of HIV?

	3.2. How is HIV infection diagnosed?
	3.2.1. What is the role of diagnosing HIV infection among tuberculosis patients?
	3.2.2. How is HIV diagnosed in children?

	3.3. How are HIV infection and AIDS treated?
	3.3.1. What constitutes care and prevention of opportunistic infections? What is cotrimoxazole preventive therapy?
	3.3.2. What is antiretroviral treatment?
	3.3.3. When should antiretroviral treatment be started?
	3.3.4. How does antiretroviral treatment affect tuberculosis?


	4 Treating tuberculosis
	4.1. How is tuberculosis treated?
	4.1.1. What are the principles of tuberculosis treatment?
	4.1.2. What if the patient has been treated previously?
	4.1.3. What is directly observed treatment and how is it used?
	4.1.4. What do we use for treating tuberculosis?

	4.2. What factors might affect treatment?
	4.2.1. How does HIV affect tuberculosis treatment?
	4.2.2. How does antiretroviral treatment affect tuberculosis treatment?
	4.2.3. How does drug resistance affect treatment?
	4.2.4. What if the patient is pregnant or breast-feeding?

	4.3. What about those exposed to tuberculosis?
	4.3.1. What is preventive therapy and its role?
	4.3.2. Can a patient on treatment for tuberculosis infect others?


	5 Caring for the patients
	5.1. How should the patients be followed?
	5.1.1. Are all the patients on treatment?
	5.1.2. How can we encourage full participation of the patient?
	5.1.3. How do we monitor progress during treatment?

	5.2. What is the most effi cient way to deliver tuberculosis services?
	5.2.1. How should the tuberculosis services be structured?
	5.2.2. How should the service be organised?
	5.2.3. Is there a need for external evaluation?

	5.3. How is the laboratory service organised?
	5.3.1. What is the basis of the laboratory examination?
	5.3.2. What are the tasks of the laboratory service?

	5.4. How do we monitor care?
	5.4.1. What records are necessary?
	5.4.2. How are the results reported?

	5.5. What supplies are needed and how are they managed?
	5.5.1. How are supplies managed?
	5.5.2. How are laboratory supplies managed?
	5.5.3. What other supplies are needed?


	6 Protecting the community
	6.1. What is the rationale for a tuberculosis programme?
	6.1.1. Why is it possible to control tuberculosis?
	6.1.2. Can tuberculosis be prevented by vaccination?

	6.2. What should be done in locations where the National Tuberculosis Programme does not function?
	6.2.1. Why is a National Tuberculosis Programme necessary?
	6.2.2. How can care be given safely?

	6.3. How can the situation be assessed and good results assured?
	6.3.1. How are activities evaluated?
	6.3.2. How is the size of the tuberculosis problem determined?
	6.3.3. How is the effect of HIV measured and monitored?
	6.3.4. How is drug resistance assessed and monitored?


	References
	Appendices
	Form 1  Request and Reporting Form for Sputum Smear Examination
	Form 2  Tuberculosis Laboratory Register
	Form 3 Tuberculosis Treatment Card
	Form 4 Patient Identity Card
	Form 5 Tuberculosis Register
	Form 6 Quarterly Report on Tuberculosis Case Finding
	Form 7 Quarterly Report on the Results of Tuberculosis Treatment
	Form 8 Quarterly Order Form for Treatment Supplies at Basic Management Unit Level
	Form 9 Quarterly Report for Peripheral Sputum Smear Laboratory
Performance and Stock Situation

	About The Union


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AGaramondPro-Semibold
    /AGaramondPro-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /CaflischScriptPro-Bold
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Castellar
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CurlzMT
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /FelixTitlingMT
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrenchScriptMT
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HelveticaRoundedLTStd-BdCnO
    /Impact
    /ImprintMT-Shadow
    /Kartika
    /Latha
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /MaiandraGD-Regular
    /Mangal-Regular
    /MeridienLTStd-Bold
    /MeridienLTStd-BoldItalic
    /MeridienLTStd-Italic
    /MeridienLTStd-Medium
    /MeridienLTStd-MediumItalic
    /MeridienLTStd-Roman
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /MyriadPro-Black
    /MyriadPro-BlackCond
    /MyriadPro-BlackCondIt
    /MyriadPro-BlackIt
    /MyriadPro-BlackSemiCn
    /MyriadPro-BlackSemiCnIt
    /MyriadPro-BlackSemiExt
    /MyriadPro-BlackSemiExtIt
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-BoldSemiCn
    /MyriadPro-BoldSemiCnIt
    /MyriadPro-BoldSemiExt
    /MyriadPro-BoldSemiExtIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightCond
    /MyriadPro-LightCondIt
    /MyriadPro-LightIt
    /MyriadPro-LightSemiCn
    /MyriadPro-LightSemiCnIt
    /MyriadPro-LightSemiExt
    /MyriadPro-LightSemiExtIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldCond
    /MyriadPro-SemiboldCondIt
    /MyriadPro-SemiboldIt
    /MyriadPro-SemiboldSemiCn
    /MyriadPro-SemiboldSemiCnIt
    /MyriadPro-SemiboldSemiExt
    /MyriadPro-SemiboldSemiExtIt
    /MyriadPro-SemiCn
    /MyriadPro-SemiCnIt
    /MyriadPro-SemiExt
    /MyriadPro-SemiExtIt
    /MyriadStd-Sketch
    /MyriadStd-Tilt
    /OCRAExtended
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /Shruti
    /Sylfaen
    /SymbolMT
    /SymbolStd
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMTStd
    /TimesNewRomanMTStd-Bold
    /TimesNewRomanMTStd-BoldCond
    /TimesNewRomanMTStd-BoldIt
    /TimesNewRomanMTStd-Cond
    /TimesNewRomanMTStd-CondIt
    /TimesNewRomanMTStd-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [504.000 720.000]
>> setpagedevice




