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Directions:

Read the information and complete the competency assessment at end of module. 

Remove competency assessment and return to:

Safety and Risk Services

MSC07 4100, 1 University of New Mexico

Albuquerque, NM  87131-0001

Keep the rest of the module for your reference.
Introduction
Tuberculosis (TB) is the leading cause of death due to an infectious agent in the world. Since 1985, the incidence of TB in the general U.S. population has increased 14 percent, reversing a 30-year downward trend. Outbreaks have occurred in hospitals, correctional institutions, homeless shelters, nursing homes and residential care facilities for AIDS patients. Specific control measures recommended by the Centers for Disease Control and Prevention and required by OSHA has contributed to a drop in TB cases in 1994 and 1995. 
In February 1996, OSHA issued CPL 2.106, Enforcement Procedures and Scheduling for Occupational Exposure to Tuberculosis to protect workers against the hazards of TB.

Objectives

After completing this module you should know the following information:
· What is tuberculosis (TB) 

· How is tuberculosis transmitted

· How do we identify employees with tuberculosis

· What happens if a potential exposure to tuberculosis occurs

· What engineering controls are involved with tuberculosis

· What type of Personal Protective Equipment should be used around tuberculosis

Tuberculosis Prevention
Part 1   What Is Tuberculosis (TB)?

· An infection, usually sub-acute or chronic, caused by the organism Mycobacterium tuberculosis, a slow-growing bacterium.
· Pulmonary tuberculosis is the most common manifestation of active disease caused by M. tuberculosis.

· Tuberculosis may affect any organ in the body. Extra-pulmonary TB may account for 5-30% of TB cases. Typical extra-pulmonary sites of TB disease include lymph nodes, bone, kidneys, abdomen, pericardium, and the central nervous system. TB disease may also manifest as disseminated tuberculosis or miliary tuberculosis.

· No single radiographic pattern is absolutely diagnostic of active pulmonary tuberculosis; some patterns are highly suggestive although they may be mimicked by other diseases. 

· Infiltrates in the upper lobes are common, and may progress to cavitation. 

· Chronic disease results in fibrosis, and calcification may occur in the later stages of treated or arrested pulmonary tuberculosis. 

· The chest radiograph may be completely normal, even with a positive sputum smear or culture. 

· Apical lordotic chest views or chest CAT scans may reveal more findings than routine chest radiographs.

· M. tuberculosis bacilli are identifiable in sputum or tissue by acid-fast or fluorescent staining. Polymerase chain reaction (PCR) of sputum or CSF is sometimes used for diagnosis in highly suspect cases, but is not a routine screening test. The main utility of PCR is to differentiate M. tuberculosis from other mycobacterial species once an organism has been grown in culture.

What is latent TB?

· When the immune system controls active infection, but bacilli may persist in tissue for decades in a dormant or slowly-multiplying state. 


· Individuals are asymptomatic and non-infectious.

· Note: if immunity wanes due to drugs, disease or age, latent TB may reactivate and cause symptomatic infection
What is meant by active TB?

· The TB organism is multiplying.

· Infected individuals may show symptoms and be infectious

· In the case of lung infection, inflammation and necrosis may lead to cavity formation. TB bacilli may then be coughed into the air and infect other persons via the airborne route. Laryngeal and endobronchial TB lesions are also infectious via this route.

· Active TB may be difficult to diagnose; older or immunocompromised persons with pulmonary TB often have negative sputum smears. Similarly, the TB skin test, or PPD, may be negative in some patients with active tuberculosis.

· Therefore, if a patient is a TB suspect based on history, symptoms and/or radiographic findings, three negative sputum smears are not sufficient to exclude the diagnosis of pulmonary tuberculosis. 

· Clinical, microbiologic and radiographic follow-up over time and/or the establishment of another diagnosis which explains all the findings are required. 

· Review of old chest radiographs may be useful to assess the stability of radiographic abnormalities.

Part 2   TB Transmission
How is TB transmitted?

· Airborne transmission occurs via droplet nuclei, small particles 1-5 microns in size.

· Droplet nuclei are produced when a person with active TB, usually cavitary lung disease, sneezes, coughs, sings or talks, aerosolizing infectious particles. The droplets dry in the air to form droplet nuclei.

· Droplet nuclei travel long distances as they are “airborne” for long periods of time

· TB bacilli in droplet nuclei remain viable for about one hour.

· Other persons inhale airborne droplet nuclei and can become infected.

· In extremely rare cases, TB can be inoculated directly into the skin. In the past, this caused “prosector’s wart” in persons who performed autopsies. 

· Once infected, a person's risk of progression to active disease is the highest in the first year after infection (1.5%), with a overall lifetime risk of 10-15%.  

Who is at risk for TB infection?

· Healthcare professionals 

· Foreign-born persons

· Homeless

· Alcoholics

· Elderly

· IV drug users

· Prison inmates

· Persons with HIV 

What are the symptoms of TB?

· Symptoms of active TB may include:

· Fever, chills, night sweats

· Persistent cough (>2 weeks)

· Coughing up blood

· Weight loss (>10 lbs. in 3 months)

· Latent TB usually shows no symptoms

Part 3   Early Identification
What is meant by early identification?

· Identifying patients with signs or symptoms consistent with TB as they enter our facility

· For any patient with two or more of the following symptoms:

· Fever, chills, and/or night sweats

· Cough of  > two weeks duration

· Coughing up blood

· Weight loss of  > 10 lbs. in the last 3 months

Place a properly-fitting surgical mask on the patient and place the patient into airborne isolation immediately pending further evaluation for active tuberculosis.

· Early identification is the most important step in preventing occupational infection! 

How do we identify employees with TB?

· Yearly skin testing 

· Mandatory for UNM employees who:

· Are directly involved in patient care and handling of patient specimens 

· Have potential for occupational exposure to TB.

What type of skin test is used?

· Mantoux tuberculin skin test, sometimes referred to as “the PPD” 

· Test uses purified protein derivative (PPD) derived from tubercle bacilli 

· 0.1 ml is injected intradermally, usually on inside of forearm

· Test site examined 48 to72 hours after injection

· Positive reaction for HCWs is when induration of 10 millimeters or larger is present

· Positive reaction is indicative of either latent or active TB

· Skin redness alone at site of injection does not indicate presence of TB infection

· Once identified, PPD-positive employees need diagnostic tests and appropriate treatment

· Prior BCG vaccination, pregnancy, or underlying disease with immunosuppression are not contraindications to PPD testing. (PPD is not “live” or infectious)

· The main contraindication to PPD testing is a prior positive PPD. Rarely, persons may have an immediate erythematous reaction to tuberculin injection. If this is severe, repeated PPD testing may be deferred unless a known exposure occurs.

What about patients?

· Triage and evaluate patients with signs/ symptoms of TB promptly

· Elicit the signs/symptoms/history of TB in patients from high risk groups, evaluate for latent or active TB using chest radiography and skin testing where appropriate.

· For hospitalization: place patient in airborne isolation (negative airflow room).

· Use Personal Protective Equipment, including an N95 respirator, when entering the negative airflow room.

· Patients may be asked to wear surgical masks or to cover mouth when coughing

· Transport known or suspect TB patients with a mask on the patient

· Consult Epidemiology about special precautions if a known or suspect TB patient is to be taken to the OR for a procedure other than bronchoscopy.

· Do not discontinue airborne isolation until active tuberculosis has been ruled out. Consult Epidemiology (272-0131) with any questions about discontinuing airborne isolation on TB suspect patients. Some patients may be able to be discharged pending further evaluation for TB. Epidemiology will coordinate this with Public Health.

What happens if a potential exposure to tuberculosis occurs?
· Infection Control staff investigate the exposure and submit a list of employees and students with potential exposure to Employee Occupational Health, Occupational Health, and Student Health so that post-exposure PPD testing can be performed to ascertain if any TB infections have occurred among employees and students.
Part 4   Engineering Controls
What engineering controls are involved with TB?

· Ventilation controls for the patient’s room

· Germicidal UV lamps

· HEPA filtration

How does ventilation help in controlling TB?

· Air is not re-circulated to any other areas of the facility

· Fresh air is provided to dilute contaminated air (at least 6 air-exchanges/hour)
· Contaminated air is removed to prevent infection of HCWs and other patients
· Patient rooms on this system often called negative air flow rooms

- Air flows from halls to rooms not from rooms to halls

- Doors to rooms must be kept closed to preserve special airflow

What are Germicidal UV lamps?
· UV light (wavelength 254 nm) is fatal to most infectious droplets of  TB

· Lamps must be installed in ducts or out of sight to reduce HCW exposure to UV

· Maintenance workers should wear eye protection if they have contact with UV light

What is HEPA Filtration?

· High Efficiency Particulate Air filter system placed in room with TB patient

· Removes 99.97% airborne particles less than .3 microns

· Can be used in central or portable units

· Filters must be changed regularly

· Maintenance workers must be trained in:

- Preventive measures when changing filters

- Avoiding accidental release of contaminated material when changing filters

Note:  Germicidal UV lamps and HEPA filtration are not routine measures and are primarily used in very high risk areas where negative airflow with adequate air exchange cannot be achieved.
Part 5   Personal Protective Equipment
What type of PPE should we wear?

· Nonpermeable gloves for contact with blood and body fluids, non-intact skin or mucous membranes (as in standard precautions).

· Particulate filtering respirators to avoid inhalation of TB organisms

What is a N95 respirator?

· NIOSH-certified respirator fitting tightly to the face, which filters out droplet nuclei
· Disposable but can be re-used multiple times

Who is required to be fitted for the N95?

· All health care workers that may enter a negative airflow room housing a patient with known or suspected TB, plus all health care workers who work in the operating room, anatomic pathology or autopsy areas.

· All healthcare workers when performing high risk cough-producing procedures in patients suspected of TB 

Are there any limitations to the N95?

· Can’t be worn by persons with beards or excessive facial hair

· Can’t be used in oxygen deficient environment

· Can’t be used to filter chemicals

· Alternatives to N-95

- Half or full face respirators with HEPA filters

- Powered Air Purifying Respirators  (PAPR) with HEPA filters (good for beards)

How do we become qualified to wear the N95?

· Pass a medical screening evaluation

· Be trained to use N95 or alternative respirator

· Be fit tested 

· For medical evaluations: contact Employee Occupational Health Services 272-8043

· For training/ fit testing: contact Employee Occupational Health Services 272-8043, or Safety and Risk Services 277-2753


Note: Respirator use and type will be determined by SRS industrial hygienist based on individual needs. If respirator use is necessary, employees must be medically cleared by their employee health service and fit-tested/trained by SRS personal, BEFORE wearing a respirator. 

Part 6
For more information:

Susan Kellie, M.D., Health Sciences Center Epidemiologist 

· 272-5666

· UNM Health Sciences Center Tuberculosis Control Plan

· Located in the Health Sciences Center Infection Control Manual

· Center for Disease Control & Prevention web site:  http://www.cdc.gov/tb/
· U.S. Department of Labor; Occupational Safety & Health Administration http://www.osha.gov/dcsp/ote/trng-materials/tuberculosis/tuberculosis.html
Tuberculosis Prevention

Competency Assessment

Date:___________________________Dept:_____________________________________

Name:___________________________________

  
    
1.
How does a person become infected by tuberculosis?


a.
Inhalation of droplet nuclei of infected with TB


b.
Absorption through skin


c.
Ingestion


d.
All of the above

2.
What are some of the possible symptoms of tuberculosis?


a.
Fever, chills, night sweats


b.
Irritability


c.
Insomnia


d.
Joint pain

3.
When is tuberculosis considered an active infection?


a.         When the TB organism is multiplying


b.         When the person shows symptoms


c.
Only when confirmed by a health professional 


d.
After a TB skin test 

4.
Who is at risk for TB infection?


a.
Healthcare professions


b.
IV drug users


c.
Homeless


d.
All of the above

5.
What is the most important step in preventing occupational exposure to tuberculosis?


a.
Using personal protective equipment


b.
Avoiding exposure with at-risk patients


c.
Early identification of patients with TB


d.
Yearly skin testing

6.
How do we identify employees with tuberculosis? 


a.
Weight loss


b.
Mantoux tuberculin skin test


c.
Fever, chills, night sweats

d.
None of the above

7.
Identify three engineering controls that help prevent the transmission of tuberculosis.  


a.
Germicidal UV lamps


b.
HEPA filtration


c.
Negative air flow rooms


d.
All of the above

8.
Ventilation controls the spread of tuberculosis by; 


a.
Re-circulating the air through out the facility


b.
Providing fresh air to dilute contaminated air


c.
Killing infectious droplets of TB


d.
Filtering the contaminated air

9.
You must be qualified to wear a respirator.  


a.
True


b.
False

10.
An N-95 respirator; 


a.
Can be worn by persons with a beard or facial hair


b.
Can be worn without the need for training


c.
Can be used to filter chemicals


d.
Can filter out droplet nuclei

Upon completion, return your assessment to:

Safety and Risk Services
MSC07 4100, 1 University of New Mexico
Albuquerque, New Mexico 87131-0001
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