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Welcome to the TB

This course is designed to educate
health care workers about basic TB
concepts, The course focuses on TB
prevention and control in the United
States.

To wview a brief overview of the course,
including a course description, course
objectives, continuing education
information, and a description of course

functionality, please see additional
course information. Lessons 1-3 Lessons

To begin a lesson, click on one of the
lesson topics on the right or click the Lesson 1: Introduction Lesson 4: Diagnosis of TB Disease
"MEXT" button.

o Lesson 2: TB Transmission Lesson 5: Treatment of Latent TB
(ietze I 15 geolmmEiiElse] Ghe ey and the Development of TB Infection
complete lessons in numerical order, as Biecere

each lesson builds upon the previous,
i 2 Lesson 6: Treatment of TB

Lesson 3! Testing for TB Disease
Infection
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At the end of this lesson, you will be able to:

1. Describe what causes tuberculosis (TB).

2. List three factors that have contributed to the global
resurgence of TB.

3. List continuing challenges to TB control in the United States,

© World Lung Foundation 2009

Centers for Disease Control and Prevention 1600 Clifton Rd, Atlanta, Gé 30333, US4 . S i
B00-COC-IMFO (800-232-4636) TTY: (888) 232-6348, 24 Hours /[Every Day - cdoinfofcde, gow U

i e
S
SA.gov., (£

TB 101 DRAFT Lessons 1-6 Page 1



Centers for Disease Control and Prevention DRAFT -- Not for distribution

Your Online Source for Credible Health Informartion

TB 101 for Health Care Workers

Lesson Title HOME | GLOSSARY | EXIT

Page title

TE is a disease caused by a bacterium called Mycobacterium
tubercwlosis (M. tuberculosis ),

The bacteria usually attack the lungs, but can attack any part of
the body such lymph nodes, bones and joints, the brain, and other
organs.

« IfTE is treated properly, many people can be cured from TB
If TB is NOT treated properly, people can die from TB
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TE is an ancient disease that has plagued humans for thousands of
years, Evidence of TB in humans dates back to over 4,000 years
ago in ancient Egyptian mummies.

Historically, TB was known by a variety of names, including:
«  Consumption
e Wasting disease

« White plague

Before there was treatment for TB, a diagnosis of TB was : : : :
considered by many to be a death sentence. Evidence of T8 has been found In ancient murmmics
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Although TB is preventable and treatable, it is not just a disease of
the past, Itis still one of the world's deadliest diseases.

«  Anestimated 2 billion people, or one third of the world's
population, are infected with M. tuberculosis

« Each year, approximately

- 9 million people develop TB disease

o Your Hnds .

- 2 million people die of TB disease

© World Lung Foundation 2009
On average, one
person dies of TB

every 15 seconds.
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The global resurgence of TB has been fueled by the HIV/AIDS pandemic, the emergence of drug-resistant TB

strains, and weakenad public health systems, Drug-resistant TB: TB

caused by organisms that are

Click each image below to learn more about how each of these factors contribute to the3PI8 to arow in the presence
of a particular drug.

resurgence of TB.

HIV/AIDS

wWaorldwide, TB is the
leading cause of death
among persans with
HIY/AIDS,

People living with HIY
have weakened
immune systems,
which puts them at a
much higher risk for
developing TE disease,
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Drug-Resistance

The emergence of
drug-resistant TB,
including multidrug-
resistant TB {MDR TB)
and extensively drug-
resistant TB (XDR TB) is
a major public health
threat.

Drug-resistant TB is
very difficult,
complicated, and
expensive to treat.

Health Systems

Effective TB contral
effarts depend on
palitical commitment
and a strong public
health infrastructure,

Countries with limited
resources often have
weakened public health
systems, making TB
contral efforts difficult
to maintain.
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TE disease was once the leading cause of death in the United
States, After the discovery of drugs that could treat TB in the
1950s, death rates began to drop dramatically.

However, even today, TB is still a problem in the United States!

+«  Approximately 9 to 14 million people are infected with
M. tuberculosis

e Approximately 12,000 people developed TB disease in 2009
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Although the number of people with TB disease in the United States
has been declining over the past several yvears, there remain
continuing challenges to controlling TB:

« TBis reported in almost every state and is actually increasing
in some areas

« TB affects racial and ethnic minorities disproportionately

e Drug-resistant TB is increasingly challenging to treat

«  Management of patients with comorbidities, such as HIY,
diabetes, and other immunocompromising conditions, is
difficult

«  More than half of all persons in the United States who hawve
TE disease are foreign-born residents
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True or False: TB is caused by a bacterium called M. tuberculosis,

u True
O False
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What has contributed to the global resurgence of TB? (Check all that apply.)

O HIV/AIDS pandemic

O Obesity

u Crug-resistant TB

u Weakened public health svstems
O Global warming
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Approximately how many people are infected with M. tubercuwlosis worldwide?

O 2 million
O 10 milion
0 200 milion

O 2 bilion
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Approximately how many people in the United States developed TB disease in 20097

O soo

O 5000
O 12,000
O 25,000
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TE has affected humans for thousands of vears and continues to
be a major public health threat worldwide, The HIV/AIDS pandemic,
drug-resistant TB, and weakened health systems have contributed
to the global resurgence of TB.

TB has been steadily declining in the United States for the past
several years; however, TB is still a problem. To eliminate TB,
prevention and control efforts must be maintained.

© World Lung Foundation 2009

To continue to Lesson 2: TB Transmission and the .
Development of TB Disease, click the NEXT button.

Centers for Disease Control and Prevention 1600 Clifton Rd, Atlanta, Gé 30333, US4 /___,...,f— P
B00-COC-IMFO (800-232-4636) TTY: (888) 232-6348, 24 Hours /[Every Day - cdoinfofcde, gow US A g i
emmmen.t Mads Easy X i

Centers for Disease Control and Prevention DRAFT -- Mot for distribution

~ Your Online Source for Credible Health Information

TB 101 for Health Care Workers

Lesson Title

Page title

At the end of this lesson, you will be able to:

1. Explain how TB is spread.

2. Explain how latent TB infection (LTBI) and TB disease
develop.

3. Explain the difference between LTBI and TB disease.
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TE is spread through the air from person to person. Tiny particles
containing M. tuberculosis may be expelled into the air when a
person with infectious TB of the lungs, airway, or larynx:

Coughs
Sneezes
Speaks
Sings

These particles, called droplet nuclei, can remain in the air for
several hours, depending on the e[Droplet nuclei: Yery small particles
containing M, fuberculosis,

The dots In the air represent droplet nuclal,

Centers for Disease Control and Prevention 1600 Clifton Rd, Atlanta, G& 30333, USA /..-—"!f' _,""
B00-COC-IMFO (800-232-4636) TTY: (888) 232-6348, 24 Hours /[Every Day - cdoinfofcde, gow l SA g g
Cowarnment I Made Easy * -

Centers for Disease Control and Prevention DRAFT -- Mot for distribution

Your Online Source for Credible Health Informartion

TB 101 for Health Care Workers

Lesson Title HOME | GLOSSARY | EXIT

Page title

If another person inhales air that contains droplet nuclei, they may become infected. However, not every
person that is exposed to TB becomes infected with M. tuberculosis,

Additionally, not everyone infected with M. tuberculosis becomes sick, People who are infected but not sick
have latent TB infection (LTBI). Some people with LTBI go on to develop TB disease.
Latent TB infection: The condition when a

Thus, there are two |person is infected with M. fuberculosis but
has not developed TB disease.

« LTBI
« TB Disease
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Generally, 30% of people exposed to a person with infectious TB will become infected with TB.

Of these people that become infected, about 5% to 10% of persons with normal immune systems will
develop TB disease at some point in their lives, The risk of developing TB disease is the highest in the first 2

years after infection.

DRAFT -- Not for distribution
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The risk of developing TE disease is much higher for persons with weakened immune systems than for

persons with normal immune systems.

« For persons with HIY infection and LTBI, the rizsk of progressing to TB dizsease is 7% to 10%0 each

year.

e For persons with diabetes and LTBI, the risk of progressing to TE disease is 30% over a lifetime.

HIV infection is the strongest known risk factor for

progressing to TB disease.

Fortunately, people who are infected with M. tuberculosis can take treatment to prevent the progression to

TE disease. This is discussed further in Lesson 5: Treatment of Latent TB Infection,

Centers for Disease Control and Prevention 1600 Clifton Rd, Atlanta, G& 30333, USA
B00-COC-IMFO (800-232-4636) TTY: (888) 232-6348, 24 Hours /[Every Day - cdoinfofcde, gow

DRAFT -- Not for distribution

“USA.

guongmw {%4

HOME | GLOSSARY | EXIT

TB 101 DRAFT Lessons 1-6

Page 9



Centers for Disease Control and Prevention DRAFT -- Mot for distribution

Your Online Source for Credible Health Informartion

TB 101 for Health Care Workers

Lesson Title HOME | GLOSSARY | EXIT

Page title

Persons become infected with TB when they inhale droplet nuclei
that contain tubercle bacili and the bacil begin to multiply in the
small air sacs of the [Tubercle bacilli: Another name for the
Miycobacterium tubercuwlosis organisms that
A small number of bgcause TB disease.

throughout the body. Usually within 2 to 8 weeks, the immune
system intervenes, preventing further spread.

At this point, the person is considered to have LTBL

Since the immune system is keeping the tubercle bacili under
control, people with LTBI do not feel sick and cannot spread TB to
others.

The lmmune system s keeping the
bacilli {in red) under control,
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If, however, the immune system cannot keep the tubercle bacill
under control, the badili multiply and destroy tissue,

The bacteria usually attack the lungs, but can attack any part of
the body such as lvmph nodes, bones and joints, the brain, and
other organs.

At this point, the person has TB disease.

People with TB disease may feel sick and may spread TB to others,

The Immune system s no longer
keeping the bacilll under control.
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Persons with TB disease usually have one or more symptoms.
Because different parts of the body can be affected by TB,
symptoms can vary.

General symptoms of TB disease:
+ Fever

Chills

MNight sweats

Weight loss

Appetite loss

Fatigue

alaise

Symptoms of pulmonary TB disease:

= Cough lasting 3 or m[pulmonary TB disease: TB
e Chest pain disease that occurs in the lungs.

«  Coughing up blood or sputum (phlegm)

Symptoms of extrapulmonary TB disease depend on the part of
the body that is affected. For exam[Extrapulmonary TB disease: T8
« TB disease in spine may caugdisease that occurs in places

+ TB disease in kidneys may cqother than the lungs.
e« TB disease in lymph nodes may cause swelling in the neck
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Persons with LTBI: Persons with TB disease:

Do not feel sick e Feel sick

Do not have any symptoms Usually have one or more symptoms
Cannot spread TB to others + [May be able to spread TB bacteria to others
Are at risk for developing TE disease
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How is TB transmitted?

O sharing food or drink
u Person to person through the air
0 sharing toothbrushes

u Kissing
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True or False: People with LTBI can spread TB bacteria to others,

u True
O False
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Anyone can get TB; however, persons who spend a lot of time in
enclosed spaces with people who have TB disease are at the
highest risk of becoming infected with M., tubercuwlosis,

This may include family members, friends, roommates, or
coworkers, These persons, or contacts, are identified by public
health workers through interviews with patients who have TB
disease.

Public health workers are responsible for ensuring that these high-
risk individuals are evaluated for TB infection and TBE disease, and
treated when appropriate.

b e -
This activity is called a contact investigation. Health care worker interviewing a T8 contact
Contact investigation: A procedure
for interviewing a person who has TB

disease to determine who may have
been exposed to TR,
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Since TB iz an airborne disease that can be transmitted from one

person to ancther, it is important to practice appropriate

infection control procedures to protect others from getting TB.
FJlnfel:tiun control procedures: Measures L

This iz especially impgto prevent the spread of T8, ther

congregate settings. All health care facilities need an infection-

control prof{Congregate setting: 2 setting in which a pd to ensure:
group of usually unrelated persons reside
in close physical proximity.

«  Prom

«  Airborne precautions to prevent the spread of TB

s Treatment of persons who have suspected or confirmed TB
disease

Health care worker wearning a personal respirator,
Respirators can be used to prevent the inhalation
of T8 hacteria,

Centers for Disease Control and Prevention 1600 Clifton Rd, Atlanta, G& 30333, USA
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Below are four people who have not been feeling well, Click each photo below to read a description of
their sy mptoms,

Mark the check box under each person that is displaying signs and symptoms of TB disease.

Paul has been

Andrea has been Michael has had a Susan has had a , complaining of night
complaining of ' severe cough for sore throat, runny sweats and a severe
a headache and about 1 month. nose, and a cough for | cough for several
napping frequently. about 4 days. weeks, He has also

lost a lot of weight.

| I I ]
R — 4 i i
kndrea Michael Fusan F-ul
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TE is spread through the air from person to person. Persons
become infected with TB when they inhale tubercle bacili and the
bacili multiply in the small air sacs of the lungs. Usually, the immune
system intervenas, preventing further spread. At this point, the
person has LTBL If the immune system cannot keep the tubercle
bacili under contral, the bacilli multiply and destroy tissue, At this
point, the person has TE disease.

Persons with LTBI:
e Do not feel sick
e Do not have any symptoms
« Cannot spread TB to others
e Are atrisk for developing TB disease

Persons with TB disease:
e« Feel sick
e Usually have one or more symptoms
+ May be able to spread TB bacteria to others

To continue to Lesson 3: Testing for TB Infection,
click the NEXT button.
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At the end of this lesson, you will be able to:

1. Briefly explain the concept of targeted testing.
2. List groups at high risk for infection with M. tuberculosis,

3. List groups at high risk for progression to TB disease after
infection with M. tuberculosis.

4, List the methods that can be used to test for TB infection.
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Targeted testing is an essential TB prevention and control strategy -
in the United States, Targeted testing is used to identify and treat Active
persons who are at high risk for latent TB infection (LTBI) or at TB Disease
high rizk of developing TB dizease once infected with M.
tuberculosis,

Identifying and treating persons who have LTBI is important
because LTBI treatment can prevent these persons from
developing TB disease in the future. This helps to stop the further
spread of TB in communities,

All testing activities should be accompanied by a plan for follow-up
care, medical evaluation, and treatment for persons diagnosed {
with LTBI or TB disease. i
Latent §

TB Infection

Targeted testing can help identify
LTBI that lurks beneath the
surface but can eventually

emerge a5 active TE disease,
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Targeted testing should be used to identify and treat persons who
are at high risk for:

o Infection with M. tubsrculosis
¢« Developing TB dizease once infected with M. tuberculosis

Because of differences in populations from one community to

another, definitions of high-risk populations should be made at the
local level according to local demographics and TB epidemiclogy. - \
Epidemiology: The study of the
distribution and causes of disease

and other health problems in
different groups of people.
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In general, people at high risk for infection with M. tuberculosis include:

«  Contacts of persons known or suspected to have pulmonary TB disease;

*  Foreign-born persons from areas of the world where TB is common (for example, Africa, Asia,
Eastern Europe, Latin America, and Russia);

« Persons who visit areas where TB is common, espedially if visits are frequent or prolonged;
¢«  People who live or work in congregate settings whose clients are at increased risk for TB disease;
¢ Health care workers who serve clients who are at increased risk for TB disease;

+  Populations defined locally as having an increased incidence of LTBI or TB disease; and

Incidence: The number of newly diagnosed
« Infants, children, and adolescents who are exposed to adeases during a specific time period.
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True or False: Targeted testing is a TB control strategy that is only used to identify persons who have TB
disease.

u True
O False
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Which of the following are at high risk for becoming infected with M. tuberculosis? (Chack all that apply.)

People who have unprotected sex

Contacts of people known or suspected of having pulmonary TB disease

People who live or work in congregate settings whose clients are at increased risk for TB disease
Health care workers who serve clients who are at an increased risk for TB disease

Foreign-born persons who have recently come to the United States from areas of the world
where TB iz common

(MININ NN
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In general, people at high risk for developing TB disease once infected with M. tuberculosis include:

e People living with HIV;
e Infants and children vounger than 4 vears old;

¢ Persons who are receiving immunosuppressive therapy;

Immunosuppressive therapy: Therapy that
suppresses, or weakens, the immune system.
e Persons with a history of untreated or inadequately Treated 15 dizease,

e Persons who were recently infected with M, tub

e Persons with silicosis, diabetes, chronic renal failure, leukemia, lymphoma, or cancer of the head,

neck, or lung; Silicosis: & lung disease caused by inhaling

silica dust, occurs most often in mining workers.,
e Persons who have freoroemte e Bl s

Gastrectomy: A partial or full I bypass: & surgical operation performed
surgical removal of the stomach. shsarption in the small intestine.

« Cigarette smokers and persons who abuse drugs or alcohol; and

s Persons who weigh less than 920% d

+  Populations defined locally as having an increased incidence of TB disease, possibly including
medically underserved or low-income populations.
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Which of the following groups are at high risk for developing TB disease after infection with M. tuberculosis?
(Check all that apply.)

O People living with HIV/AIDS

u People who live or work in congregate settings whose dients are at increased risk for TB disease
u People recently infected with M. tubercuwlosis (within the past 2 years)

u Cigarette smokers and persons who abuse drugs or alcohcol

u Adolescents exposed to adults in high-risk groups
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Diagnostic tests that can be used to detect TB infection include:

+  The Mantoux tuberculin skin test (TST)
e Interferon-gamma release assays (IGRAs) (blood tests)

A positive TST or IGRA result only indicates if someone has been infected with M. tuberculosis, These tests
cannot identify if a person has TB disease.
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The TST is done by using a needle and syringe to inject tuberculin between the layers of skin on the forearm.

Tuberculin: & substance made from tubercle
bacilli that have been killed by heating.

Haalth care worker administering
the Mantoux TST

Syringe with tubsrculin
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Most people who have TB infection will have a reaction at the

injection site, The reaction is the area of induration.

Induration: Swelling that can
be felt around the site of
injection.

Tuberculin S

1. Inspect 2. Palpate

Measuring induration, In this
bphotograph, the Induration is 11 mm.
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A person given the TST must have a trained health care worker

exarmine their forearm within 48 to 72 hours, If the person does
not return within 72 hours the test results are not valid and the

person will need another skin test,

To determine whether a TST reaction should be considered
positive, a health care worker needs to interpret the reaction
based on:

1. Size of induration { measured in millimeters [mm])
2. Patient's risk factors for TB
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An induration of 5 or more mm is considered positive for:
e People living with HIY
e Arecent contact of a person with TB disease
e Persons with chest x-ray findings suggestive of previous TB disease
e Patients with organ transplants

e Persons who are immunosuppressed for other reasons
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An induration of 10 or more mm is considered positive for:

e People who have come to the United States within the last 5 vears from areas of the world where
TE is common

« Cigarette smokers and persons who abuse drugs or alcohel
« Residents and employees of high-risk congregate settings

«  Mycobactericlogy laboratory personnel

¢  Persons with clinical conditions that place them at high risk
e (Children less than 4 years of age

* Infants, children, and adolescents exposed to adults in high-risk categories
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An induration of 15 or more millimeters is considered positive in any person, incuding persons with no
known risk factors for TB.
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Interferon-gamma release assays (IGRAS) are blood tests that measure a person’s immune reactivity to
M. tuberculosis.

There are two [GRA tests available in the United States:

+  QuantFERON®E-TB Gold In-Tube (QFT-GIT)
« T-SPOT®E.TB
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To conduct an IGRA, a blood sample is taken from the patient and sent to
a laboratory. If the patient is infected with M. tuberculosis, their blood
cells will release interferon-gamma (IFN-y) in response to the test,

A positive result suggests M. tuberculosis infection is likely,
« A negative result suggests infection is unlikely.
*  Anindeterminate result suggests the test cannot be interpreted,

If the test result is indeterminate, the test should be repeated with a new
blood sample. Or, another test may be used to test for TB infection (such
as another IGRA or the TST).
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Itis up to the health care worker and their organization to
determine which type of test should be used to test for TB infection
(TST or IGRA). There are advantages and disadvantages to each
type of test and the decision of which test to use should be based
upon the context,

It may be useful to seek guidance from your local or state health
department TB program to determine which test is most
appropriate.
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MNow that vou have learmed how people are tested for infection with M. tubarculosis, apply your
knowledge on the following case study.
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David is a 32-year old man living with HIY in New York City.

During a recent health care visit to the HIY dinic, David received a
TET. His TST result was 7 mm.,
Why was David tested for TB infection?

u Everyone should be tested for TB during routine health visits
O Because he is living with HIV
u Because he lives in a big city
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Should David's TST result of 7mm be considered a positive reaction?

u Yes
u Mo
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The HIY dinic refers David to the local TB clinic for further
evaluation.

At the TB clinic, the nurse asks David about his medical history.
David is then examined by a physician and receives a chest x-ray.

Why did David receive further evaluation at the TB dlinic?

O To determine if he is really infected with M. tuberculosis
O To determine whether he needs an IGRA test

u To assess whether he has LTBI or TB disease and to provide
hirm with the appropriate treatment
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Targeted testing is used to identify and treat persons who are at
high risk for LTBI or at high risk of developing TB disease once
infected with M. tuberculosis.

Types of diagnostic tests that can be used to detect TB infection:

« TET
« IGRAs (blood tests)

Persons with positive test results for TB infection should always be
furthered evaluated for TB disease.

To continue to Lesson 4: Diagnosis of TB Disease,
click the NEXT button.
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At the end of this lesson, you will be able to:

1. List the five components of a medical evaluation for TB disease.

2. List the five components of a TB bactericlogical examination,
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The key to diagnosing TB is for clinicians to “think TB” when they
see a patient with signs and symptoms of TB disease.

Because TE is not as common as it was years ago in the United
States, many clinicians do not consider the possibility of TB when
evaluating patients who have symptoms of TB. When this
happens, the diagnosis of TB may be delayed or even overlooked,
and the patient will remain il and possibly infectious.
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Anyone with symptoms of TB disease or anyone who has a positive tuberculin skin test (TST) or
interferon-gamma release assay (IGRA) result should be medically evaluated for TB disease.

A medical evaluation generally consists of five parts:

Medical history

Physical examination

Test for TB infection (TST or [GRA)
Chest x-ray

Bactericlogical examination

AN e

n
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A medical history includes a patient’s social, family, medical, and
occupational information. Clinicians should ask patients if they
hawve:

o Symptoms of TB disease (for example, unexplained weight
loss, night sweats, loss of appetite, fever, fatigue, cough lasting
3 or more weeks, or coughing up blood or sputum)

e Been exposed to a person with infectious TB or hawve risk
factors for exposure to TB

¢« Had LTBI or TB disease before (and, if so, whether they
completed treatment )

e Any risk factors for developing TB disease

Clinicians should suspect TB disease in patients with any of these
factors.

Centers for Disease Control and Prevention 1600 Clifton Rd, Atlanta, G& 30333, USA /.-—"!f'
300-CDC-INFO (800-232-4636) TTY: (858) 232-6348, 24 Hours /Every Day - cdoinfol@cde, sow l SA g
smmmen.: Made Easy

Centers for Disease Control and Prevention DRAFT -- Not for distribution

Your Online Source for Credible Health Informartion

TB 101 for Health Care Workers

Lesson Title LOSSARY | EXIT

Page title

The second component of the medical evaluation is a physical
examination. Thiz is an essential part of a medical evaluation of
any patient. A physical examination cannot confirm or rule out
TB disease, but it can provide valuable information about the
patient’s overall health and help to identify any factors that may
affect how TB disease is treated if it is diagnosed.

Additionally, because HIV is the strongest known risk factor for
progressing to TB disease, HIV testing and counseling should
be regularly offered to all patients during a physical
examination.
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Which of the following statements are correct? (Check all that apply.)

u TB disease should be suspected in patients who have been exposed to a person who has infectious TB disease.
u HIY testing and counseling should only be offered to patients considered to be at high risk for HIV infection,

O A physical examination cannot confirm or rule out TB disease.
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The third component of the medical evaluation is testing for TB
infection. Patients with symptoms of TB disease may be given a
TST or an IGRA to help confirm infection with M. tuberculosis,
However, these tests cannot confirm if a person has TB
disease.

Patients with symptoms of TB disease should always be evaluated
for TB disease, regardless of their test results,

Additionally, if a patient has symptoms of TB disease, dinicians
should not wait for test results before starting other diagnostic
tests,
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The fourth component of a complete medical evaluation is a chest
w-ray. A patient should have a chest x-ray if he or she has a
positive IGRA or TST result or has signs and symptoms of TB
dizease.

The chest x-ray will usually appear abnormal when a patient has TB
disease in the lungs. It may show infiltrates or cavities.

Howewver, chest x-ray results cannot confirm that a person
has TB disease. & variety of illnesses may produce abnormalities
whose appearance on a chest x-ray resembles TB.
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Which one of the following statements is correct?

u Patients with symptoms of TB disease should always be evaluated for TB disease, regardless of their TST
or IGRA results.

u A positive TST or [GRA result can confirm whether or not a patient has TB disease.

u A chest x-ray can confirm whether or not a patient has pulmonary TB disease,
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The fifth component of a medical evaluation is a bacteriological examination. TB bactericlogical
examinations are done in a laboratory that identifies M. tuberewosis and other mycobacteria, Specimens
are usually collected at a local health center or clinic and sent to a laboratory to be examined.

A bactericlogic examination has five components:
1. Specimen collection
2. Examination of acid-fast bacilli (AFB) smears

Acid-fast bacilli: Mycobacteria that when

3. Direct identification of specim4stained, retain color even after they have
been washed in an acid solution.

4, Specimen culturing and identification

5. Drug susceptibility testing
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Persons suspected of having TB of the lungs or larynx should have
at least three sputum specimens examined by AFB smear and
culture.

To collect a specimen for examination, patients generally cough
sputum into a container. To help prevent the spread of TB,
specimens should be obtained in an isolated, well-ventilated area
or in a sputum collection booth,

If extrapulmonary TB is suspected, specimens from the suspected
infection site may be examined.

Patient in sputum collection booth,
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After collection, specimens are sent to a laboratory for
examination. Using a microscope, laboratory personnel look for
AFB.

If A4FB are found on a sputum smear, it often indicates TB disease
{smear positive).

However, a positive smear does not confirm a diagnosis of TB
because some stained mycobacteria are not M. tuberculosis
(nontuberculous mycobacteria [NTM]),

Nontuberculous mycobacteria: Mycobacteria
Additionally, smear negathat do not cause TB disease and are not
disease. This iz because |usually spread from person to person.

that were not seen. Acid-fast hacilli (AFE)
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MNucleic acid amplification (NAR) tests can be used to identify M.
tuberculosis bacteria in specimeans, NAA tests identify M
tuberculosis by amplifying (copying) tuberculous DMNA and RNA
segments found in the patient’'s specimen.

o IfMNAL test and AFBE smears are both positive, patients are
presumed to have TB disease and should begin treatment,

o If NAS test is negative and AFB smears are positive,
patients may be infected with nontuberculous mycobacteria
(NTM).
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Culturing the specimen means growing the mycobacteria on solid
or liquid media. All specimens should be cultured, regardless of
whether the AFB smear is positive or negative, & culture must be
done to confirm the diagnosis of TB disease.

« A positive culture means that M. tubercuwlosis was identified in
the specimen. This confirms the diagnosis of TB disease.

« A negative culture means that M. tuberculosis was NOT
identified in the specimen. Howewver, this does not exclude
diagnosis of TB disease. Some patients with negative cultures
are diagnosed with TB disease based on their signs and

)
symptoms and response to treatment.

Colories of M. tubercwiosis growing on solid rmedia.

Because TBis & reportable disease, laboratories should report
positive results within 24 hours by telephone or fax to the
primary health care provider and to the state or local TB control
program, as required by law,
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Drug susceptibility testing determines which drugs can kil the
tubercle bacilli, If the tuberdle bacili are killed by a particular drug,
they are susceptible to that drug. If tubercle bacili can grow in the
presence of a particular drug, they are resistant to that drug.

«  Mono-resistant TB is resistant to one TB treatment drug.

*  Poly-resistant TB is resistant to at least two TB treatment
drugs (but not both isoniazid and rifampin).

e Multidrug-resistant TB (MDR TB) is resistant to both isoniazid
and rifampin.

e Extensively drug-resistant TB (XDR TB) is resistant to nearly
all medicines used to treat TB.

Drug susceptibility testing on solid media.

Drug susceptibility testing should be done when the patient is first
found to have a positive culture. This is very important because
patients who are treated with drugs to which their TB is resistant
will not be cured and using the wrong drugs can lead to further
drug resistance.,
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Which of the following statements are correct? (Check all that apply.)

O Positive AFB smears can confirm the diagnosis of TB disease.

u Some patients with negative cultures are diagnosed with TB disease based on their signs and symptoms
and response to treatment.

u Drug susceptibility testing determines which drugs can kill the tubercle badilli.
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MNow that vou have learmed about the diagnosis of TB disease, check vour krnowledge on the following
case study.
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Sharon, a 48-vear old woman, goes to the public health clinic
because she has not been feeling well.

When she meets with the clinician, she complains of weight loss,
fever, and a cough that has lasted for about 1 month. Sharon also
reports that she occasionally injects hercin,

Wwhich one of the following IS NOT an appropriate next step for
the clinician:

u Give Sharon a face mask and send her to the radiology
department for a chest x-ray.

u Obtain a sputum sample for smear and culture,

Immediately diagnose Sharon with latent TB infection (LTBI)
and prescribe her with & one month supply of izoniazid.
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Sharon was found to have a cavity on her chest x-ray; howewver,
all of her sputum smears were negative for AFB.

Does the finding of negative sputum smears exclude TE disease as
a diagnosis?

u Yes
u Mo
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Should Sharon’s sputum specimens be cultured even though she
had a negative sputum smear?

u Yes
u Mo
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The key to diagnosing TB is for clinicians to “think TB” when they
see a patient with signs and symptoms of TB disease.

Anvone with TB symptoms or a positive TST or IGRA result should
be medically evaluated for TB disease.

A medical evaluation generally consists of five parts:
Medical history

Physical examination

Test for TB infection (TST or IGRA)

Chest x-ray

Bactericlogical examination

SR

A bactericlogical examination consists of five parts:

Specimen collection

Examination of acid-fast bacillil (AFB) smears

Direct identification of specimen (nudleic acid amplification)
Specimen culturing and identification

Drug susceptbility testing

Nk Wb e

To continue to Lesson 5: Treatment of Latent TB Infection, BACK NEXT
click the NEXT button. - -
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At the end of this lesson, you will be able to:
1. Explain why latent TB infection (LTBI) is treated.

2. Describe the preferred regimen for LTBI treatment,
3. List potential adverse reactions to LTBI treatment drugs.
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Treatment of LTBI is essential to controlling and eliminating TB in
the United States, LTBI s treated to prevent progression to TB
disease.

People with LTBI have TBE bacteria in their bodies, but they are not
sick or infectious because their immune systems are keeping the
TBE bacteria under control. Treating LTBI greatly reduces the risk
that a person with TB infection will progress to TB disease.
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People in certain groups should receive high priority for LTBI
treatment if they have

« A positive Mantoux tuberculin skin test (TST)
A positive interferon-gamma release assay (IGRA) result

These high-priority individuals should be identified though
targeted testing programs.

Targeted testing: &4 TB control strategy to
identify persons at high risk for latent TB
infection and persons at high risk for developing
TB disease who would benefit from treatment.
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The following groups are considered to be a high priority for LTBI treatment if they have a
positive IGRA result or TST reaction greater than or equal to 5 mm:

« Recent contacts of people with infectious TE dizeasze

« People living with HIV

« People with chest x-ray findings suggestive of previous TB disease
« Patients with organ transplants

« Other immunosuppressed patients
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The following groups are considered to be a high priority for LTBI treatment if they have a
positive IGRA result or TST reaction greater than or equal to 10 mm:

¢ People who have come to the United States within the last 5 vears from countries where TB is
CoOmmon

* People who use ilicit drugs

* People who live or work in high-risk congregate settings

« People who work in mycobacteriology laboratories

* People with medical conditions that increase risk of TB disease
« Children yvounger than 4 years old

» Infants, children, and adolescents exposed to adults in high-risk groups
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The following groups should be considered for LTBI treatment if they have a positive IGRA result
or TST reaction greater than or equal to 15 mm:

« Individuals with no known risk factors for TB

n
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Before starting LTBI treatment, it is important to rule out TB
dizease, Treating TB disease with an LTBI treatment regimen can
lead to drug resistance. People with symptoms of TE disease or
chest x-ray findings suggestive of TB should be given treatment for
TE disease, not LTBIL.

All patients being considered for LTBI treatment should receive a
medical evaluation to:

« Rule out TE disease

« Determine whether the patient has ever been treated for
LTBI or TB disease before, Generally, people who have
already completed treatment do not need to be treated
again.

e Identify any medical problems that may complicate therapy
or reguire more careful monitoring.

e Determine if the patient is taking a medication which may
interact with LTBI treatment drugs.
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Because there are fewer TB bacteria in a person with LTBI, usually only one treatment drug is needed.

+  The preferred regimen for LTBI treatment is isoniazid (INH) given daily for @ months, Children and
people with HIY infection may need to take INH for a longer time.

« Rifampin (RIF) can be taken daily for 4 months as an alternative regimen to treat people who cannot
tolerate INH. This regimen is not recommended for persons living with HIV,

Patients should be given documentation of LTBI treatment upon completion,
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Why is LTBI treated?

O To reduce the infectiousness of the patient
u To prevent progression from LTBI to TB disease
u To improve the patient’s symptoms
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What is the preferred treatment for LTBI?

u Isoniazid (INH) daily for 9 months
u Izoniazid (INH) twice weekly for & months
u Rifarnpin (RIF) daily for 4 months
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It is very important that persons with both LTBI and HIY infection
receive treatment coordinated in consultation with experts familiar
with both HIY and TB. This is because a person with untreated LTBI
and HIV infection is much more likely to develop TB dizease during
hiz or her lifetime than someone without HIY infection.

Rapid progression from LTBI to TB disease among people living
with HIV/AIDS can almost always be preventad with appropriate
treatment.
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Sometimes LTBI treatment is given to people even if they have a
negative TST or IGRA result,

For example, high-risk contacts may be given LTBI treatment if
they have a negative TST or IGRA test result and less than 8 to 10
weeks have passed since they were last exposed to TB. This is
because it can take 2 to 8 weeks after TB infection for the body’s
immune system to be able to produce a response to a TST or an
IGRA.

These contacts include:

e (Children 5 vears old or vounger (some TB programs have
different age cutoff guidelines)

e People living with HIV/AIDS

e Other immunocompromised persons who may develop TB
disease quickly after infection
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The medicines used to treat LTBI can sometimes cause negative side effects, As with any treatment, the risks
and benefits of LTBI treatment must be considerad for each individual.

Patients should be instructed to stop medications and contact a health care worker immediately if they have
symptoms of a serious adverse reaction:

Mo appetite

Mausea

Yomiting

Yellowish skin or eves
Fever for 3 or more days
Abdominal pain

Tingling in fingers and toes
Dark urine

As many as 10% to 20% of people treated with INH will have abnormal liver test results during treatment;
howewver, in most cases test results return to normal.

Rarely, INH can cause hepatitis or peripheral neuropathy.

Hepatitis: Inflarmation dperipheral neuropathy: Damage to the
causing symptoms SUCh sensary nerves of the hands and feet,
vamiting, abdominal paincausing a tingling sensation or a weakened
and dark urine. sense of touch in the hands and feet.
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Below are four patients taking LTBI treatment. Click each photo to read a description of the patient to decide if he
or she is displaying symptoms of an adverse reaction to the medication.

Mark the check box under each patient that is displaying symptoms of an adverse reaction.

Sandy lost her John's appetite has Matthew has had a Tanya has been
appetite and has increased since he headache for the past vomiting many times
been experiencing | began taking LTBI 2 days. a day for the past
severe abdominal treatment. 2 days.

pain for the past

3 days.

| 1
B e

Eandy ohn PMatthew N al'onva
SUBMIT
——
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MNow that vou have learmed about the treatment of LTBI, check vour knowledge on the following case
study.
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Curing a TB contact investigation, Juan, a 55-vear old diabetic, was
identified as a contact to a patient with infectious TE disease.

Juan was tested for TB infection and found to have a TST result of
22 mm. Juan received further evaluation and was found to have
no symptoms of TB and his chest x-ray results were normal.

What is the appropriate diagnosis for Juan?

O Lrel

u TE Disease
O neither
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Juan’s result of 22 mm indicates infection with M. tuberculosis.
However, because Juan has no TB symptoms and his chest x-ray
is normal, he was diagnosed with LTBI.

Iz he infectious?

u Yes
u Mo
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Because Juan was identified as a recent contact, he begins LTBI
treatment. Based on his medical evaluation, Juan is prescribed the
preferred LTBI treatment regimen (INH for 9@ months),

Juan reports to the dinic for monthly assessments, He is monitored
for adherence to his treatment regimen, symptoms of TB disease,
and adverse reactions to the medication.

Which of the following symptoms would suggest that Juan is having
an adverse reaction to his treatment? (Check all that apply.)

u “omiting

u Tingling in his toes
O Sore throat

O Dark urine

O Masal congestion
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Treatment of LTBI is essential to controlling and eliminating TB in
the United States, LTBI is treated with medication to prevent
progression to TB disease. The preferred treatment regimen for
LTBI iz INH for 9 months.

Patients should be educated about the symptoms caused by
serious adverse reactions to their medication and be instructed to
sesk medical attention immediately if these symptoms occur.

To continue to Lesson 6: Treatment of TB Disease,
click the NEXT button. BACK NEXT
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At the end of this lesson, you will be able to:
1. Briefly describe the preferred treatment regimen for TB
dizeasze.
2. List adverse reactions to drugs used to treat TB disease.

3. Describe TB treatment adherence strategies,
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Treating TB disease benefits both the patient who has TB disease
and the community as a whole, It helps the patient because it
prevents disability and death and restores health. It also benefits
the patient's family, friends, and the community because it
prevents further spread of TB.

TB disease can almost always be treated and cured with
medicine.
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Unlike LTBI treatment which only requires one drug, treatment for
TB disease must contain several drugs to which the tubercle bacilli
are susceptible,

Treating TB disease with several drugs is more effective at
killing all of the tubercle bacilli and helps to prevent drug
resistance.

The drugs most commonly used to treat TB disease are

Izoniazid (INH)
Rifampin {RIF)
Pyrazinamide (PZA)
Ethambutol (EMB)
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TE disease must be treated for at least 6 to @ months, In some cases, treatment can last much longer,
for example, 24 months or longer to treat multidrug-resistant T8 (MDR TB).

Regimens for treating TB have an initial phaze of 2 months, followed by a continuation phase of either 4 or
7 months, This is because even though most tubercle bacilli are killed within the first 8 weeks of treatment
{initial phase), a few bacili can survive. Treatment with at least 2 drugs must continue for several more
months to kill remaining bacilli {continuation phase).

If treatment is not continued for a long enough time, the remaining bacili may cause TB disease at a later
time.
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The preferred regimen for treating drug-susceptible TB disease in
persons not infected with HIV is:

« Initial phase: Daily INH, RIF, P24, and EMB for 56 doses (8
weeks)

+ Continuation phase:
- Daily INH and RIF for 126 doses (18 weeks)
OR
- Twice-weekly INH and RIF for 36 doses (18 weeks)

Mote: When drug susceptibility results are avallable, clinicians
may change the treatrment regiren accordingly.

n
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How long does treatment for drug-susceptible TB disease typically last?
O 1 to 3 months
O 5 to 9 months

0 10 to 12 months
O WMore than 24 months
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All patients being treated for TB disease should be educated about
the symptoms caused by adverse reactions to the drugs they are
taking.

Symptoms of serious adverse reactions include:

MNo appetite «  Aching joints

Mausea i e Dizziness

Yaomiting «  Tingling or numbness
Yellowish skin or eyes around the maouth

Easy bruising

Blurred or changed vision
Ringing in the ears
Hearing loss

Fever for 3 or more days
Abdominal pain

Tingling fingers or toes
Skin rash

Easy bleeding

If any of these symptoms occur, patients should STOP their
medication and contact a health care worker immediately.
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In addition to being educated about the symptoms of serious adverse reactions, patients should also be
educated about the symptoms of minor side effects to their treatment.

Minor side effects include:

« Rifampin can cause orange urine, saliva, or tears
* Rifampin can make people more sensitive to the sun

The side effects listed below may be considered serious or minor, depending on the patient:
* Rifampin makes birth control pils and implants less effective. Women who take rifampin should use
another form of birth control.

+ Rifampin can cause withdrawal symptoms for patients taking methadone (used to treat drug
addiction). Persons who take rifampin and methadone may need their methadone dosages adjusted.

If any of these symptoms occur, patients can continue taking their medicine,
but they should inform their health care provider.
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Which of the following are considerad serious adverse reactions to the medications used to treat TB disease?
(Check all that apply.)

u Womiting
O ©range urine, saliva, or tears

O Fever for 3 or more days
u Skin rash
u Increased sun sensitivity
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Every patient newly diagnosed with TB disease should have a
specific treatment and monitoring plan developed in collaboration
with their local health department.

This plan should include:

« Description of treatment regimen

«  Methods of monitoring for adverse reactions

e Methods of assessing and ensuring adherence to treatment
« Methods for evaluating treatment response

Patients should be evaluated at least monthly during therapy for
adverse reactions, adherence to regimen, and signs and
symptoms of TB disease.
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It is important to remember that successful treatment of TB
dizeaze is the responsibility of the medical providers and health
care workers, Public health workers in TB programs and other
facilities play an important role in helping patients complete their TB
treatment.

Patient-centered case management is a strategy that can be used
to ensure that patients complete treatment. There are three
elements of case management:

1. Assignment of a specific health department employee to
manage each patient

2. Systematic regular review of each patient’s treatment
progress

3. Plans to address barriers to adherence

The case manager is held accountable for ensuring that each of
their patients is educated about TB treatment and that their
therapy is continuous.
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In order to cure TB and prevent drug resistance, patients with TB disease must adhere to treatment.
MNon-adherence to treatment can lead to treatment failure and the development of drug-resistant TB.

Adherence to treatment may be difficult for many reasons. For example:
¢« Treatment for TB disease lasts many months

e Patients may start to feel better soon after taking their medication and no longer have symptoms, thus
making them reluctant to continue taking several medications
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The most effective strategy to ensure adherence to treatment is
directly observed therapy (DOT).

With DOT, a patient meets with a health care worker every day or
several times a week, The patient takes the TB medicines while the
health care worker watches. The health care worker also asks the
patient about any problems or side effects with the medication.
DOT should be done at a time and place that is convenient for the
patient.

DOT should be used for ALL patients with TB disease, including
children and adolescents. There is no way to accurately predict
whether a patient will adhere to treatment without this assistance.
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Another way to help ensure adherence to TE disease treatment is
through the use of incentives and enablers,

« Incentives are small rewards given to the patient.
Incentives may include gift cards or food vouchers,

+ Enablers are anything that helps the patient more readily
complete therapy or show up for their DOT appointment,
Enablers may include bus tokens or cab fare.
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An important part of helping patients take their medicine is to
educate them about TB. Therefore, all TB patients should be
educated about TB disease and treatment.

This includes information regarding

Cause of TB

TB transmission

Diagnosis of TB

Treatment plan

How to take medication

Side effects to medication

Measures to prevent the spread of TE (infection control)
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It is very important to determine whether or not a patient is responding to TB treatment.
Clinicians use three methods to determine response to treatment:
1. Checking to see if the patient has continued symptoms of TB
2. Conducting bacteriologic examination of patient’s sputum or other specimens. Specimens should be
examined at least every month until culture results have converted from positive to negative

3. Using chest x-rays to monitor patient’s response to treatment

The tuberculin skin test (TST) and interferon-gamma release assays (IGRAs) CANNOT be used to
determine whether a patient is responding to treatment.
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Patients should be resvaluated if:
e Symptoms do not improve after 2 months of therapy
e Symptoms worsen after improving initially
e Culture results are still positive after 2 months of treatment
e (Culture results become positive after being negative

Reevaluating means checking for drug resistance by repeating drug susceptibility tests and assessing
whether the patient has been taking medication as prescribed.
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Treatment completion is determined by the number of doses taken over a given period of time. It is not
determined by number of weeks or months on treatment.

The number of doses required depends on the regimen selected. For example, below iz the preferred
regimen for treating drug-susceptible TB disease in persons not infected with HIV:

« Initial phase: Daily INH, RIF, PZA, and EMB for 56 doses (3 weeks)
+« Continuation phase:

- Daily INH and RIF for 126 doses (13 weeks)
OR

- Twice-weekly INH and RIF for 36 doses (13 weeks)
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MNow that vou have learmed about the treatment of TB disease, check vour knowledge on the following
case study.
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Annis a 25-year old graduate student from Southeast Asia. She
goes to the clinic complaining of a cough lasting 3 weeks, fever, and
weight loss, The dinic evaluates her for TB. The results of her
medical evaluation are:

Tuberculin skin test (TST): Positive

Chest x-ray: Cavity in lung

Sputum smear: Positive for acid-fast bacilli (AFB)

Mucleic acid amplification test (NAAT): Positive for M. tuberculosis
Culture: Pending

Drug susceptibility tests: Pending

HIY test: Megative

Based on her medical evaluation results, Ann is presumed to have
TB. She is sent to the local hospital and is started on the standard
initial TB disease treatment regimen.
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Which of the following drugs should be included in Ann's initial treatment regimen? (Chack all that apply.)

O Isoniazid (INH)

O Rifarnpin (RIF)

O Levofloxacin

O Pyrazinamide (PZA)
O Ethambutol (EMB)
J Linezolid
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With treatment, Ann's symptoms begin to go away. Additionally, her bacteriology results have become
available,

Ann's specimen is culture positive and the drug susceptibility tests show that her TB is drug-susceptible to
all of the drugs used in the standard treatment regimen,

Why is it important to order drug susceptibility testing with the initial sputum culture?

u Early drug susceptibility test results help dinicians modify the drug treatment
regimen if drug resistance is found.

O The patient will not have to return to the dlinic for another test,

u Drug susceptibility results help to determine the infectiousness of the patient.
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Does Ann's treatment regimen need to be changed based on her drug susceptibility test results?
(Remember, &nn is currently receiving treatment with INH, RIF, PZ2&, and EMB for her initial phase and INH and
RIF for her continuation phase.)

u Yes
u Mo
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After being discharged from the hospital, Ann comes to the dinic
each morning to take her medication by DOT.

Because of a change in her class schedule, Ann is now unable to
make it to the cinic for her scheduled DOT appointments.,

What can be done to ensure that Ann continues her TB treatment?

u Maothing. If Ann cannot make it to the dinic for her DOT
appointments, then she will not be able to complete
treatment.

u The health care worker should give Ann a bottle of all of the
remaining drugs in her treatment plan and follow-up with
Ann at the end of treatment.

The health care worker should speak with Ann and find a
time and location for the DOT visit that is convenient for
Ann.
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When can a health care worker determine that Ann has successfully
completed treatment?
u When Ann successfully completes her initial treatment phase.
O When Ann leaves the Urited States after her classes are finished.
u When Ann takes all of the prescribed doses of her TE treatment.
u When Ann symptoms are gone and she feels better,
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TE disease must be treated for at least 6 to @ months, Several
drugs must be used to treat TB disease. The four drugs most
commonly used to treat TB disease are isoniazid (INH), rifampin
(RIF), pyrazinamide (PZA), and ethambutol (EMB).

Successful treatment of TBE disease is the responsibility of the
medical providers and health care workers, For each patient, a
spacific treatment and monitoring plan should be developed.
Additionally, patient-centered case management should be used in
the treatment strategy with an adherence plan that includes DOT.

DOT is the most effective way to ensure adherence to TB
treatment,

To return to the Home page, click the NEXT button.
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Additional Course Information

Purpose
This course is designed to educate health care workers about basic
tuberculosis (TB)Y concepts.

Audience
Target audiences for the T8 101 for Health Care Workers include:
=  Mewly hired TB program staff
o Murses
o Outreach workers
o Health educators
*» Health care workers in areas related to TB, including individuals
who work in HIV/AIDS clinics or correctional facilities.

Course Objectives
Upon completion of this course, participants will be able to:

Lesson 1:
# [escribe what causes tuberculosis (TR,
¢ List three factors that have contributed to the global
resurgence of TB,
* List continuing challenges to TB control in the United States,

Lesson 2:
* Explain how TB is spread,
*  Explain how latent TB infection (LTBI} and TB disease dewvelop,
*  Explain the difference between LTBI and TB disease,

Lesson 3:
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Glossary

Acid-fast bacilli (AFB)

Mycobacteria that when stained, retain color even after they hawve
been washed in an acid solution; may be detected under a microscope
in a stained smear.

Congregate setting
& setting in which a group of usually unrelated persons reside in close
phys=ical proximity,

Contact investigation

& procedure for interviewing a person who has TBE disease o
determing who may have been exposed to TB, People who have been
exposed to TB are tested for LTBI and TB disease.

Droplet nuclei

Yery small particles {1 to § microns in diameter) containing &,
tuberculosis that may be expelled when a person wha has infectious
TB coughs, sneezes, speaks, or sings; the droplets can remain
suspended in the air for several hours, depending on the environment,

Drug-resistant TB
TB caused by organisms that are able to grow in the presence of a
particular drug.

Epidemiology
The study of the distribution and causes of disease and other health
problems in different groups of people.
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