Module 1

Overview: Tuberculosis, the global emergency

	Purpose
	To provide participants with the basic terms and concepts related to tuberculosis infection and its diagnosis and control.

	Prerequisite

modules
	None 

	Module time
	1 hour 15 minutes

	Learning objectives
	At the end of this module, participants will be able to:

· comment on the worldwide and local TB epidemic;
· define MDR-TB and XDR-TB;
· explain the MDR-TB and XDR-TB problem;
· describe the forms of TB and how TB is transmitted;
· comment on methods for TB laboratory diagnosis;
· describe the new Stop TB Strategy;
· explain the role of the NTP and the role and functions of the laboratory network;
· explain the importance of AFB microscopy, culture and DST in TB control



Module overview

	Step
	Time
	Activity/method
	Content
	Resources 
needed

	1
	18 min
	Presentation and discussion
	Introduction and TB overview, the global emergency
	Slides 1​‒11

	2
	6 min 
	Presentation and discussion
	Anti-tuberculosis therapy and drug resistance 
	Slides 12​‒17

	3
	32 min
	Presentation
	Overview of TB infection, diagnosis and control 
	Slides 18‒31

	4
	6 min
	Presentation and discussion
	New Stop TB Strategy and 2015 global targets
	Slides 32 and 33

	5
	2 min
	Presentation and discussion
	The role of the NTP
	Slide 34

	6
	6 min
	Presentation and discussion
	Laboratory network: TB diagnostic services
	Slides 35‒39

	7
	3 min 
	Discussion
	True/false exercise
	Slide 40

	8
	1 min
	Presentation
	Take-home messages
	Slide 41

	9
	1 min 
	Self-evaluation
	Self-assessment
	Slide 42


Materials and equipment checklist

· PowerPoint slides or transparencies

· Overhead projector or computer with LCD projector

· Flipchart

Teaching guide
	Slide number
	Teaching points

	1
	Module 1.  Overview: Tuberculosis, the global emergency

DISPLAY this slide before you begin the module. 

	2 

[image: image1.wmf]
	Learning objectives

STATE the objectives on the slide.



	3

Flipchart
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	Content outline

WRITE the content outline on a flipchart before beginning this session. 

REFER to the flipchart frequently so that participants are sure of where they are in the module.

EXPLAIN that the topics listed are those that will be covered in this module.

	4

Discussion
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Customization

[image: image10.wmf]
	TB in history (optional)

TB can cause permanent respiratory impairment and even death; families suffer psychologically, socially and economically. 

TB is highly stigmatized, especially in women. TB deaths among women have major implications for child survival, economic productivity and family welfare.

TB has affected many famous people throughout the world. If you think that stigma is a problem in your settings, you can select the most appropriate examples for your audience.

	5

Customization
Updating

	Global emergency

EMPHASIZE the current trends in TB statistics:

· 9.2 million new TB cases annually

· 1.7 million people die each year.

Use familiar figures (adapted to local situations) so that participants realize the magnitude of the problem.

Slide no. 5 should be revised and updated annually using the WHO report published in March each year (www.who.int/tb/publications/global_report/en/).

	6 and 7

Updating

	Worldwide incidence of TB

Slides 6 and 7 should be updated annually using the WHO report published in March each year (www.who.int/tb/publications/global_report/en/).



	8

Customization


	Local incidence of TB 

Slide no. 8 should be used for reporting local data. 

	9

Discussion
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	Disturbing statistics

EXPLAIN the infectiousness of TB in the human population.

· One-third of the world’s population is infected with TB.

· TB kills more young women than any other disease.

· More than 100 000 children will die from TB this year.

· Hundreds of thousands of children will become TB orphans.

The impact of the TB burden on the local economy can also be discussed here.

ASK participants why such huge numbers are associated with TB (HIV epidemic, drug resistance, poor TB control programmes. etc.).

	10

Discussion
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	Why?
EXPLAIN the reasons for this epidemic by STATING that TB is a poverty-related disease but that it is curable, even in people living with HIV/AIDS. Several factors contribute to the epidemic, including HIV/AIDS co-infection and the emergence of resistant strains that are difficult to treat. The quality of local infrastructure (poor accessibility and quality of diagnostic services) and difficulties of treatment (duration, side-effects, unavailability or poor quality of drugs, poor adherence) also have an impact on the epidemic. TB patients are frequently stigmatized.

	11

Updating


	TB/HIV

In Africa, the HIV epidemic is fuelling TB: TB is the leading cause of death for HIV-positive people. Moreover, HIV-positive patients easily become infected with TB, which progresses rapidly to active TB disease (see “TB transmission”). 

Slide no. 11 should be updated annually using the WHO report published in March each year (http://www.who.int/tb/publications/global/report/en/).

	12
	Antituberculosis therapy

TB can be cured by use of a carefully defined treatment regimen. Rifampicin and isoniazid are the key drugs. STRESS the importance of the standardized regimen to the success of treatment.
UNDERLINE the challenges to treatment: its long duration, the combinations of drugs, drug side-effects.

Inadequate treatment ‒ for whatever reason ‒ may result in drug resistance.

	13
	Drug resistance in tuberculosis
Based on survey data analysis, WHO estimates that there are almost half a million new cases of MDR-TB a year ‒ which is about 5% of the nine million new TB cases of all types.

Drug resistance among new cases

Resistance among new cases is defined as the presence of resistant isolates of M. tuberculosis in patients who, in response to direct questioning, deny having had any prior anti-TB treatment (for as more than 1 month) and for whom, in countries where adequate documentation is available, there is no evidence of such a history. Drug resistance among new cases is used among other indicators to evaluate recent transmission.

Drug resistance among previously treated cases

Resistance among previously treated cases is defined as the presence of resistant isolates of M. tuberculosis in patients who, in response to direct questioning, admit having been treated for

TB for 1 month or more or for whom, in countries where adequate documentation is available, there is evidence of such a history.

In earlier reports, resistance among previously treated patients was used as a proxy for acquired resistance. However, evidence shows that this patient category is comprised of patients who have acquired resistance, patients who have been primarily infected with a resistant strain and subsequently failed therapy, and patients who have been reinfected. Resistance among previously treated cases is therefore not a useful proxy for true acquired resistance.

The MDR report is available at: www.who.int/tb/publications/2008/drs_report4_26feb08.pdf

	14
	MDR-TB and XDR-TB 
READ and EXPLAIN the definitions of MDR- and XDR-TB, underlining the clinical implications: the outcome of MDR-TB and XDR-TB cases is statistically worse than that of fully sensitive TB or TB resistant to ethambutol and/or pyrazinamide.

Treatment is longer and side-effects are increased (as is the cost of therapy).

	15

Updating

	MDR-TB incidence 
Data from some countries are missing because drug susceptibility testing (DST) is not routinely performed and data from drug resistance surveys (DRS) are not available.

	16
Updating


	XDR-TB estimates
EXPLAIN that XDR-TB has been reported by several countries, although the definition is relatively recent. Strains resistant to second-line drugs have emerged in the past, mostly as a result of inadequate treatment. XDR-TB is not caused by a new microorganism ‒ it is the result of mistakes in controlling and treating the disease. The spread of XDR-TB could become a threat to global health. 
Slide no. 16 should be updated annually using the WHO report published in March each year (http://www.who.int/tb/publications/global_report/en/).

	17

Customization


Discussion
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	TB-HIV and MDR/XDR in your country
Local situation data (to be adapted) should be commented by participants.

ASK participants whether they know the rate of MDR-TB in their own countries.

Ask whether participants are aware of a recent drug resistance survey.



	18
	Overview of TB infection, diagnosis and control 

DISPLAY this slide and EXPLAIN that general issues in relation to the following topics will be discussed in this session:

· characteristics of M. tuberculosis;
· diagnosis;
· TB transmission and pathogenesis.

	19
	What is TB? 

EXPLAIN the difference between pulmonary TB (PTB) and extrapulmonary TB (EPTB).

EMPHASIZE that PTB, especially smear-positive PTB, is the most infectious form of TB, but ADD that almost every organ can be affected by this disease.

	20
	TB transmission (infection)
TB is an airborne infectious disease; transmission is increased in confined environments.

	21
	Risk factors 
EXPLAIN that the risk of infection depends on:

· duration of exposure to a person with PTB;
· intensity of exposure.

A susceptible person has a higher risk of infection where there is continuous and prolonged exposure to an AFB smear-positive PTB case in a confined space.

EXPLAIN that the risk of the infection from a case of smear-negative PTB is lower.

EXPLAIN that the higher the number of infectious sources spreading bacilli within a community, the greater the transmission.

EXPLAIN that finding the most infectious cases (smear-positive PTB cases) and providing effective treatment is crucial to reducing the risk of infection.
EXPLAIN that adequate ventilation removes the droplet nuclei.

STATE that direct sunlight (ultraviolet rays) kills tubercle bacilli (from human secretions) but that they can survive in darkness or in a humid environment for several hours and even days.

	22 and 23
	Tuberculosis infection vs. active disease

Select slide no. 22 and/or 23 to EXPLAIN the difference between infection and active disease. A huge number of people are infected but only a small group will develop active disease and thus (in the case of PTB) become infectious to others. Progress to active TB diseases is more frequent among people living with HIV than among those who are not HIV-infected.

	24
	Steps in the development of tuberculosis (optional)

The slide illustrates the life cycle of tubercle bacilli after infection of the host and formation of the tubercular lesion.

EXPLAIN that transmission occurs through infective particles usually derived from moist droplets discharged into the air by aerosol-producing procedures. When aerosolized material dries out, the droplet nuclei form infective particles, 1‒5 μm in diameter, which may remain in the air for long periods of time.

Bacteria reach the lungs and enter macrophages.

Bacteria reproduce in macrophages.

A lesion begins to form (caseous necrosis).

· With a cell-mediated immune response:
· bacteria stop reproducing;
· the lesion calcifies.

However, immunosuppression may result in reactivation.

· Otherwise:

· the lesion liquefies (active TB);
· TB bacilli reach extrapulmonary organs through the blood stream and lymphatic and bronchial systems or by direct extension.

Death.

	25
	Cause of TB

STATE the main pathogenic species within the Mycobacterium . tuberculosis  complex (MTBC). 

· Predominantly Mycobacterium tuberculosis and occasionally M. bovis and M. africanum
· These bacteria are also known as tubercle bacilli because they produce characteristic lesions in the lungs called tubercles.

The slides shows two different stains for AFB bacilli: Ziehl‒Neelsen (ZN) and fluorochrome. (fluorescence staining)

	26


	Diagnosis of TB by microscopy 
STATE that mycobacteria are called acid-fast bacilli (AFB) because they retain the primary stain following decolorization with strong acids and alcohol.

· HIGHLIGHT the features of the sputum smear after ZN staining. The organisms appear red on a blue background. The blue colour derives from the counterstain – methylene blue. (Other counterstains can be used, which may give a green or yellow background.)

· There is good contrast between the TB bacilli and the background.

POINT OUT that the organisms can be found singly, in clumps or in clusters. The organisms can be small, coco-bacilli, beaded, or long in morphology.

	27
	Smear microscopy definition of a TB case

A revised definition of a TB case was approved in June 2007. In selected settings, working under satisfactory quality assurance programmes for AFB microscopy, one AFB bacillus is sufficient to define a TB case. STATE that, at present, this new definition does not apply to the majority of countries; remind participants of the old definition of a TB case.

	28
	Advantages of smear microscopy

EXPLAIN that sputum smear microscopy has certain advantages, listed on the slide, over other TB diagnostic techniques. 

	29
	Limitations of smear microscopy
EXPLAIN that sputum smear microscopy has the limitations listed on the slide.

	30
	Advantages of culture

STATE that bacteriological culture provides a definitive diagnosis of TB. 

The principal advantage of culture over sputum smear microscopy is that it can detect much lower numbers of bacilli –  as few as 10/ml of sputum; detection of AFB by microscopy requires more than 5000 bacilli/ml of sputum. Culture increases the number of TB cases detected, often by 30-50%.
EMPHASIZE that sputum smear microscopy stains both bacilli that are infectious (viable) and those that are dead (non-viable). Culture detects only viable bacilli. Smear microscopy does not distinguish TB complex bacilli from other mycobacteria; by contrast, culture allows definitive identification. 

EXPLAIN that numbers of TB bacilli are low in specimens from patients with extrapulmonary TB, from children with TB, and from all HIV-positive individuals. 

STATE that culture is essential to obtain the growth necessary for species identification and for DST.

	31
	Limitations of culture

EXPLAIN that M. tuberculosis is a slow-growing organism that takes weeks to grow on culture – thus delaying the availability of results.

Culture techniques are demanding and require a high level of technical skill, and are more susceptible to technical deficiencies.

Greater human and financial resources are needed for culture than for microscopy

Culture has greater safety requirements than microscopy, including the need for biological safety cabinets.

	32

Flipchart
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Discussion
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	Controlling the global TB epidemic: the new Stop TB Strategy

The new Stop TB strategy is described in Annex 1 to Module 1.

EXPLAIN the six components of the new Stop TB Strategy listed on the slide.

Keeping this slide on display, FACILITATE a plenary discussion on the differences between the DOTS strategy and the new Stop TB Strategy, launched in March 2006, revised in 2009.

ASK participants to remember the five points of the DOTS strategy. WRITE the points on the flipchart. 

FOCUS on Pursue high-quality DOTS expansion and enhancement

ASK participants whether the old points are also to be found in the new Stop TB Strategy and whether they are exactly the same.

HIGHLIGHT the differences: 

· Point 1: political commitment is linked with increased and sustained finances.

· Point 2: case-detection is based on quality-assured bacteriology. Underline the importance of quality assurance in TB laboratories (which is the reason for this training course including a specific module on quality assurance).

· Point 3: treatment is still standardized and supervised with patients’ support.

· Point 4: the uninterrupted drug supply should be sustained by an effective management system.

· Point 5: impact measurement has been introduced.

HIGHLIGHT the points of the Strategy requiring laboratories with the capacity to perform culture and DST.

	33
	Strengthening diagnostic services to reach the global targets by increasing the number of laboratories performing cultures and DST 
STATE the targets for 2010 and 2015 listed on the slide and UNDERLINE the importance of culture and DST.

	34
	National tuberculosis programme (NTP)

STATE that the NTP is a joint effort of the government and the community aimed at reducing, and in the long term eliminating, the suffering caused by TB.

STATE the objectives of the NTP from the slide.
EXPLAIN that the NTP accomplishes its objectives by means of: 

· early detection of infectious cases, and 

· appropriate treatment until cure.

	35
	TB diagnostic services

READ the sentence on the slide to EXPLAIN the aim of a TB diagnostic laboratory.

REMIND the central role of laboratory services for TB control.

ADD that diagnostic laboratories help in identifying cases that need modification of the standard regimen.

	36
	TB diagnostic services should be linked as a “laboratory network”
EXPLAIN that TB laboratory services should be included within the integrated TB control programmes, which should in turn form part of the overall national primary health care programme.

TB laboratory services should be organized according to the three levels of health services:

· peripheral (often district) laboratory);
· intermediate (often regional) laboratory);
· central (often national) laboratory).
The services performed in laboratories at each level differ in complexity, but all of them are equally crucial for achieving TB control.

EXPLAIN the crucial role of the network and encourage discussion among participants on the advantages of the network in different settings.
INFORM that a national network may be supported by the international network of supranational laboratories (SNL).

	37
	EXPLAIN the usual location and services provided by various levels of TB laboratories.
Peripheral laboratory
· Located within a general dispensary, clinic or hospital.
· Basic services for TB diagnosis:

· sputum specimen collection;
· AFB sputum smear microscopy.

	38
	Intermediate laboratory

· Located in regional or large hospitals.
· Services for TB diagnosis:

· sputum specimen collection;
· sputum smear microscopy;
· culture and identification of M. tuberculosis;
· drug susceptibility testing of M. tuberculosis (? In selected settings).
· Support for peripheral laboratories:

· supply of reagents/materials;
· training, supervision, EQA of sputum smear microscopy.


	39
	Central laboratory

The key role of the central laboratory for the entire network should be discussed.

· Country, provincial or state level.
· Services for TB diagnosis:

· sputum smear microscopy;
· culture and identification of M. tuberculosis;
· drug susceptibility testing of M. tuberculosis.
· Support for the laboratory network:

· supply of reagents and materials;
· advice on procurement;
· organization and participation in training, supervision, EQA of sputum smear microscopy.
· Other activities:

· participation in operational research;
· drug resistance surveillance;
monitoring of the laboratory network resources/needs in relation to NTP goals.

	40 

Discussion
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	True and false exercise
Participants should be provided with two cards (green and red) which they should use to state whether the messages are true (green) or false (red).

Green/true: 1, 3, 5, 7

Red/false: 2, 4, 6

	41
	Module review: take-home messages         

ANSWER any questions the participants may have.

	42
	Self-assessment
The participants should evaluate what they have learned from this module by answering the questions.


