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Purpose and Objectives 
The purpose of this course is to provide information about tuberculosis (TB) to CNAs. 
 
After successful completion of this course, you will be able to: 
1. Describe TB in the United States 
2. Describe the reasons for recent increases in TB 
3. Describe how TB is spread 
4. Describe how TB is diagnosed 
5. Describe why TB is important in patients with HIV 

 
Introduction 
Many people think tuberculosis (TB) is a disease of the past. But TB is still a leading killer of young 
adults worldwide.  
 
Some 2 billion people – one-third of the world's population – are infected with TB, which is a chronic 
bacterial infection. 
 
As healthcare providers, you need to be knowledgeable about this disease and know how to protect 
yourself and your patients from tuberculosis. 
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Normal Lungs 

 

 
Lungs with TB 

 (Images courtesy of the CDC, 2012b) 
 
TB Statistics 
Tuberculosis (TB) is one of the world’s deadliest diseases. 
Did you know that?: 
• One third of the world’s population are infected with TB 

• In 2011, nearly 9 million people around the world became sick with TB disease and there were 
around 1.4 million TB-related deaths worldwide 

• TB is a leading killer of people who are HIV infected 
 
A total of 10,528 TB cases were reported in the United States in 2011. Both the number of TB cases 
reported and the case rate decreased in 2011 as compared to the TB rates in 2010. 
 
(CDC, 2012).  
 
 

What is TB? 
Tuberculosis (TB) is a disease caused by germs that are spread from person to person through the air.  
 
TB usually affects the lungs, but it can also affect other parts of the body, such as the brain, the 
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kidneys, or the spine. A person with TB can die if they do not get treatment.  
 
Everyone is at risk for contracting TB, but minorities are especially affected by TB. Blacks, Asians and 
Hispanics experience more cases of TB than do Caucasians.  
 
Foreign-born persons are also affected by TB more than persons born in the United States. 
 

Signs and Symptoms of TB 
Symptoms of TB disease may include: 

• A bad cough that lasts three weeks or longer  

• Pain in the chest 

• Coughing up blood or sputum 

• Weakness or fatigue 

• Weight loss 

• No appetite 

• Chills 

• Fever 

• Sweating at night 

 
Risk Factors for TB 
Some people develop TB disease soon after becoming infected (within weeks) before their immune 
system can fight the TB bacteria. Other people may get sick years later, when their immune system 
becomes weak for another reason. 
 
Overall, about 5 to 10% of infected persons who do not receive treatment for latent TB infection will 
develop TB disease at some time in their lives (CDC, 2012).  
 
For persons whose immune systems are weak, especially those with HIV infection, the risk of 
developing TB disease is much higher than for persons with normal immune systems. 
 
Generally, persons at high risk for developing TB disease fall into two categories: 

• Persons who have been recently infected with TB bacteria 

• Persons with medical conditions that weaken the immune system  
 
 
Risk Factors: Recent Infection 
People who have recently been infected with TB bacteria may include anyone who: 

• Has close contact with a person with infectious TB disease 

• Immigrated from areas of the world with high rates of TB 

• Is less than 5 years of age and has a positive TB test 

• Is homeless, injects drug or has an HIV infection 
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• Works or lives with people who are at high risk for TB in facilities such as hospitals, homeless 
shelters, correctional facilities, nursing homes, and residential homes for those with HIV 

 
 
 
Risk Factors: People with Weakened Immunity 
People with medical conditions that weaken the immune system are at increased risk for contracting 
TB. 
 
Babies and young children often have weak immune systems. Other people can have weak immune 
systems, too, especially people with any of these conditions:  

• HIV infection (the virus that causes AIDS) 

• Substance abuse 

• Silicosis  

• Diabetes mellitus  

• Severe kidney disease 

• Low body weight  

• Organ transplants  

• Head and neck cancer  

• Medical treatments such as corticosteroids or organ transplant 

• Specialized treatment for rheumatoid arthritis or Crohn’s disease 

 
How Does TB Spread? 
TB is spread through the air from one person to another. The TB bacteria get into the air when a 
person with TB disease of the lungs or throat coughs, sneezes, speaks, or sings.  
 
People nearby may breathe in these bacteria and may become infected. Not everyone infected with 
TB bacteria become sick. In most people who breathe in TB bacteria, the body is able to fight the 
bacteria to prevent them from growing. For people whose immune systems are weak, especially those 
with HIV infection, the risk of developing TB disease is much higher than for people with normal 
immune systems. 
 
TB is NOT spread by: 

• Shaking someone’s hand  

• Sharing food or drink  

• Touching bed linens or toilet seats  

• Sharing toothbrushes  

• Kissing 
(CDC, 2012). 
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Latent TB Infection and TB Disease 
Not everyone infected with TB bacteria becomes sick. As a result, there are two TB-related conditions 
that exist: latent TB infection and TB disease. 
 
Latent TB Infection (LTBI) 
TB bacteria can live in the body without making you sick. This is called latent TB infection. In most 
people who breathe in TB bacteria and become infected, the body is able to fight the bacteria to stop 
them from growing. People with latent TB infection do not feel sick and do not have any symptoms. 
People with latent TB infection are not infectious and cannot spread TB bacteria to others. However, if 
TB bacteria become active in the body and multiply, the person will go from having latent TB infection 
to being sick with TB disease. 
 
TB Disease (TBD) 
TB bacteria become active if the immune system can't stop them from growing. When TB bacteria are 
active (multiplying in your body), this is called TB disease. People with TB disease are sick. They may 
also be able to spread the bacteria to people they spend time with every day. 
 
Many people who have latent TB infection never develop TB disease. Some people develop TB 
disease soon after becoming infected (within weeks) before their immune system can fight the TB 
bacteria. Other people may get sick years later when their immune system becomes weak for another 
reason. 
 
For people whose immune systems are weak, especially those with HIV infection, the risk of 
developing TB disease is much higher than for people with normal immune systems 
 
If a person does not have TB disease, but has TB bacteria in the body, then latent TB infection 

is diagnosed. 
 
 
Differences Between Latent TB Infection and TB Disease 
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CDC (2012c). 
 
How Do People Catch TB?  
TB is primarily an airborne disease. The disease is spread from person to person in tiny droplets when 
a TB sufferer coughs, sneezes, speaks, sings, or laughs. Only people with active disease are 
contagious. 
 
It usually takes lengthy contact with someone with active TB before someone else is infected. On 
average, people have a 50 percent chance of becoming infected with Mycobacterium tuberculosis (M. 
tuberculosis) if they spend 8 hours a day for 6 months or 24 hours a day for 2 months working or living 
with someone with active TB. However, people with TB who have been treated with appropriate drugs 
for at least 2 weeks are no longer contagious and do not spread the germ to others. 
 
Adequate ventilation is the most important measure to prevent the transmission of TB. 

 
True or False? 

TB is spread through skin to skin contact. 
 

False! 
TB is an airborne disease and is spread through coughing, sneezing, etc. 
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What Happens After Initial Infection?  
Between two to eight weeks after being infected with M. tuberculosis, a person's immune system 
responds to the TB germ by walling off infected cells. From then on, the body maintains a standoff with 
the infection, sometimes for years. Most people undergo complete healing of their initial infection and 
the bacteria eventually die off. A positive TB skin test and old scars on a chest x-ray may provide the 
only evidence of the infection. 
 
If, however, the body's resistance is low because of aging, infections such as HIV, poor nutrition, or 
other reasons, the bacteria may break out of hiding and cause active TB. 

 
True or False? 

If the body’s resistance is low, there is greater chance of developing active TB. 
 

True! 
Low resistance can be caused by aging, infections like HIV, poor nutrition, or for other reasons, 

and can lead to development of active TB. 
 
What is "Active" Disease?  
One in ten people who are infected with M. tuberculosis may develop active TB at some time in their 
lives. The risk of developing active disease is greatest in the first year after infection, but active 
disease often does not occur until many years later. 
 
Early symptoms of active TB can include weight loss, fever, night sweats, and loss of appetite, or they 
may be vague and go unnoticed by the affected individual. One in three patients with TB will die within 
weeks to months if the disease is not treated. For the rest, their disease either goes into remission 
(halts) or becomes chronic and more debilitating with cough, chest pain, and bloody sputum. 

 
True or False? 

Early symptoms of TB include a severe, hacking cough. 
 

False!  
Early symptoms may not include a cough, but do include weight loss, fever, night sweats, and 

loss of appetite. 
 
Diagnosis of TB: Skin Testing 
Doctors can identify most people infected with M. tuberculosis with a skin test, known as the Mantoux 
tuberculin skin test, or abbreviated to TST. This test involves the injection of a small amount of fluid 
(called tuberculin) into the skin in the lower part of the arm.  
 
A person given the tuberculin skin test must return within 48 to 72 hours to have a trained healthcare 
worker look for a reaction on the arm. The healthcare worker will look for a raised, hard area or 
swelling, and if present, measure its size using a ruler. Redness by itself is not considered part of the 
reaction.  
 
The skin test result depends on the size of the raised, hard area or swelling. It also depends on the 
person’s risk of being infected with TB bacteria and the progression to TB disease if infected.  
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Image courtesy of the CDC, 2006 

 
Results of Skin Testing 
A skin test can have either a positive or a negative result: 
 
Positive skin test: This means there is a reaction to the vaccine, which means the person’s body was 
infected with TB bacteria. Additional tests are needed to determine if the person has latent TB infection 
or TB disease. A healthcare worker will then provide treatment as needed.  
 
Negative skin test: This means the person’s body did not react to the test and latent TB Infection or 
TB disease is not likely. 
 
 

Diagnosis of TB: Blood Tests 
In addition to a skin test, other tests can be performed to see if a person has TB. 
 
TB blood tests (also called interferon-gamma release assays or IGRAs) measure how the immune 
system reacts to the bacteria that cause TB. An IGRA measures how strong a person’s immune 
system reacts to TB bacteria by testing the person’s blood in a laboratory. 
 
A positive IGRA: Means the person has been infected with TB bacteria. Additional tests are needed 
to determine if the person has latent TB infection or TB disease. A healthcare worker will then provide 
treatment as needed.  
 
A negative IGRA: This means the person’s blood did not react to the test and latent TB infection or TB 
disease is not likely.   
 
The healthcare provider may also take sputum and other samples to see if the TB bacteria will grow in 
the lab. If bacteria are growing, this positive culture confirms the diagnosis of TB.  
 
Because M. tuberculosis grows very slowly, it can take four weeks to confirm the diagnosis. An 
additional two to three weeks usually are needed to determine which antibiotics the bacteria are 
susceptible to. 
 
Additional Diagnostic Tests 
In addition to the skin test and blood tests, other tests may be needed to confirm that the person has 
TB disease. 
 
TB disease is also diagnosed by: 

• Medical history 
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• Physical examination 

• Chest x-ray 

• Other laboratory tests 
 

A positive TB skin test or TB blood test only tells that a person has been infected with TB 
bacteria. It does not tell whether the person has latent TB infection or has progressed to TB 

disease.  
 

Other tests, such as a chest x-ray and a sample of sputum, are needed to see whether the 
person has TB disease. 

 
Who Should be Tested for TB? 
TB tests are generally not needed for people with a low risk of infection with TB bacteria.  
 
Certain people should be tested for TB bacteria because they are more likely to get TB disease, 
including: 

• People who have spent time with someone who has TB disease  

• People with HIV infection or another medical problem that weakens the immune system  

• People who have symptoms of TB disease (fever, night sweats, cough, and weight loss)  

• People from a country where TB disease is common (most countries in Latin America, the 
Caribbean, Africa, Asia, Eastern Europe, and Russia)  

• People who live or work somewhere in the United States where TB disease is more common 
(homeless shelters, prison or jails, or some nursing homes)  

• People who use illegal drugs  
(CDC, 2012c). 
 
 
Can TB be Cured? 
With appropriate antibiotic treatment, TB can be cured in more than nine out of ten patients. 
 
Successful treatment of TB depends on close cooperation between the patient and doctor and other 
healthcare workers. Treatment usually combines several different antibiotic drugs which are given for 
at least 6 months, sometimes for as long as 12 months. 
 
Patients must take their medicine on time every day for the 6 to 12 months. Some TB patients stop 
taking their prescribed medicines because they may feel better after only a couple of weeks of 
treatment. Another reason they may stop taking their medicine is because TB drugs can have 
unpleasant side effects. 
 

True or False? 
TB is a curable disease. 

 
True! 

With appropriate treatment, TB is curable in nine out of ten patients. 
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Treatment for Latent TB Infection (LTBI) 
People with latent TB infection have TB bacteria in their bodies, but they are not sick because the 
bacteria are not active. People with latent TB infection do not have symptoms and cannot spread TB 
bacteria to others. However, if TB bacteria become active in the body and multiply, the person will go 
from having latent TB infection to being sick with TB disease. For this reason, people with latent TB 
infection are often prescribed treatment to prevent them from developing TB disease. Treatment of 
latent TB infection is essential for controlling and eliminating TB in the United States. 
 
Because there are less bacteria in a person with latent TB infection, treatment is much easier. The 
medications used to treat latent TB infection include: 
• Isoniazid (INH)  
• Rifampin (RIF)  
• Rifapentine (RPT)  
 
Certain groups of people (such as people with HIV who have weakened immune systems) are at very 
high risk of developing TB disease once infected with TB bacteria.  
 
Every effort should be made to begin appropriate treatment and to ensure completion of the entire 
course of treatment for latent TB infection. 
 
Treatment for Active TB Disease 
TB bacteria become active (multiplying in the body) if the immune system can't stop them from 
growing. When TB bacteria are active, this is called TB disease. TB disease will make a person sick. 
People with TB disease may spread the bacteria to people with whom they spend many hours. 
 
TB disease can be treated by taking several drugs for six to nine months. There are ten drugs currently 
approved by the U.S. Food and Drug Administration (FDA) for treating TB.  
 
Regimens for treating TB disease have an initial phase of two months, followed by a choice of several 
options for the continuation phase of either four or seven months (total of six to nine months for 
treatment).  
 
It is very important that people who have TB disease finish the medicine, taking the drugs exactly as 
prescribed. If they stop taking the drugs too soon, they can become sick again; if they do not take the 
drugs correctly, the TB bacteria that are still alive may become resistant to those drugs. TB that is 
resistant to drugs is harder and more expensive to treat. 
 
Completion of treatment is determined by the number of doses of medication taken over a given period 
of time. In special circumstances, such as HIV positive patients, drug resistant TB, pregnancy, or TB in 
children, the treatment protocol will be different. 
 

Importance of Completing Treatment 
If patients don't take all their medicine the way their doctor tells them, they can become sick again and 
spread TB to their friends and family. Additionally, when patients do not take all the drugs the doctor 
has prescribed or skip times when they are supposed to take them, the TB bacteria become stronger 
than the TB antibiotics, and soon those medications no longer work against the disease. If this 
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happens, the person now has resistant TB infection.  
 
 

True or False? 
If a patient does not complete all his anti-TB medications, he is more likely to develop 

multi-drug resistant TB (MDR-TB). 
 

True! 
The TB bacteria become stronger if medication doses are missed or if the course of antibiotics 

is not completed. 
 

 
Multi-Drug Resistant TB (MDR-TB) 
Some patients have TB disease that is resistant to two or more drugs. This is called multidrug-resistant 
TB or MDR-TB because the TB germ, M. tuberculosis resists destruction with more than one drug.  
 
This form of TB is much more difficult to cure. 
 

 
Can MDR-TB be Treated? 
With appropriate antibiotic treatment, MDR-TB can be cured in most cases. Successful treatment of 
TB depends on close cooperation between the patient and healthcare workers. Treatment usually 
combines several different antibiotic drugs which are given for at least 6 months, sometimes for as 
long as 2 years. 
 
Patients must take their medicine on time every day for the 6 to 12 months. Some TB patients stop 
taking their prescribed medicines because they may feel better after only a couple of weeks of 
treatment. Another reason they may stop taking their medicine is because TB drugs can have 
unpleasant side effects. 
 
 
 

TB Infection in HIV Positive Patients 
The World Health Organization (WHO) estimates that approximately 11 million people worldwide are 
infected with the M. tuberculosis bacterium and HIV virus at the same time (WHO, 2013). 
 
The primary cause of death in these patients is from TB, not AIDS.  
 
In the United States, it is estimated that about two out of ten persons who have TB are also infected 
with HIV. 
 
TB Infection in HIV Positive Patients 
One of the first indications a person is infected with HIV may be that he or she suddenly develops TB. 
This form of TB often occurs in areas outside the lungs, particularly when the patient is in the later 
stages of AIDS. 
 
In the United States, it is much more likely for persons infected with M. tuberculosis and HIV to 
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develop active TB than it is for someone who is only infected with M. tuberculosis. However, TB 
disease can be prevented and cured, even in people with HIV infection. 
 
People with MDR-TB who are also infected with HIV appear to have a more rapid and deadly disease 
course than do those patients with MDR-TB who are otherwise healthy. If no medicines are available 
for these patients, as many as eight out of ten may die, often within months of diagnosis. 

 
 

True or False? 
TB cannot be prevented in patients who are HIV positive. 

 
False!  

TB can be both prevented and treated in patients with HIV. 
 
Diagnosing TB in HIV Positive Patients 
Diagnosing TB in HIV-infected people is often difficult. HIV infected patients frequently have disease 
symptoms similar to those of TB and may not react to the standard TB skin test because their immune 
system does not work properly. X-rays, sputum tests, and physical exams may also fail to provide 
evidence of infection with M. tuberculosis in HIV-infected individuals. 
 
How is TB Prevented?  
TB is largely a preventable disease. In the United States, doctors try to identify persons infected with 
M. tuberculosis as early as possible, before they have developed active TB. They will give a drug 
called isoniazid (INH) to prevent the active disease. This drug is given every day for 6 to 12 months. 
INH can cause hepatitis in a small percentage of patients, especially those older than 35 years. A 
nurse may watch the patients take their medicine to make sure all pills are taken. 
 
Hospitals and clinics can take precautions to prevent the spread of TB. Precautions include using 
ultraviolet light to sterilize the air, special filters, and special respirators and masks. Until they can no 
longer spread the TB germs, TB patients in hospitals should be isolated in special rooms with 
controlled ventilation and airflow and isolation precautions should be used. 

 
True or False? 

Using appropriate isolation precautions when working with a TB patient helps prevent the 
spread of TB. 

 
True! 

Precautions include masks, ultraviolet lights, special filters, and special respirators.  

 
What Caused TB to Return? 
Cases of TB dropped rapidly in the 1940s and 1950s when the first effective antibiotic therapies for TB 
were used. In 1985, however, the decline ended and the number of active TB cases in the United 
States began to rise again. There are several reasons for the increase: 

• The HIV/AIDS epidemic. People with HIV are particularly vulnerable to developing TB.  

• Increased numbers of persons in the United States from countries where many cases of TB occur, 
such as Africa, Asia, and Latin America. TB cases among those persons now living in the United 
States account for nearly half of the national total.  
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• Increased poverty, injection drug use, and homelessness. TB transmission is common in crowded 
shelters and prisons where people weakened by poor nutrition, drug addiction, and alcoholism are 
exposed to TB.  

• Failure of patients to take their prescribed antibiotics against TB as directed.  

• Increased numbers of residents in long-term care facilities such as nursing homes. Many develop 
active TB from infections with M. tuberculosis that occurred much earlier in life because their 
general health has declined. Other elderly people, especially those with weak immune systems, 
become newly infected with M. tuberculosis. They can rapidly develop active TB.  

 
True or False? 

People who are HIV positive have a higher risk of TB. 
 

True!  
People with HIV are particularly vulnerable to TB. 

 
 

Is There a Vaccine for TB?  
In those parts of the world where the disease is common, the World Health Organization (WHO) 
recommends that infants receive a vaccine called BCG made from a live weakened bacterium related 
to M. tuberculosis. BCG vaccine prevents M. tuberculosis from spreading within the body, thus 
preventing TB from developing. 
 
However, the vaccine has its drawbacks. It does not protect adults very well against TB. In addition, 
BCG interferes with the TB skin test, showing a positive skin test reaction in people who have received 
BCG vaccine.  
 
In countries where BCG vaccine is used, the ability of the skin test to identify persons that are infected 
with M. tuberculosis is limited. Because of these limitations, more effective vaccines are needed and 
BCG is not recommended for general use in the United States. 

 
True or False? 

BCG Vaccine is recommended only for babies in the United States, as it is not very effective in 
adults. 

 
False.  

BCG Vaccine is not recommended for general use in adults or babies in the United States.  
 
 
Conclusion 
Although TB is slightly on the decline, it is still a major health problem for today’s healthcare worker.  
 
A basic knowledge of the disease and how it presents itself can help all healthcare workers in working 
with patients with TB. 
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