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TUBERCULOSIS

INTRODUCTION

From the mid-50's into the mid-80's, Mycobacterium tuberculosis (TB) was on the decline.  Antibiotics, notably Isoniazid (INH) antibiotics, were effective.  From the mid-80's through the early 90's, the number of active TB cases increased significantly.  Not only did the number of cases increase; so did the strength of the disease (with the development of antibiotic resistance).  The multiple drug-resistant form of TB is especially difficult to treat.

As many as an estimated 13 million people in the United States are infected with TB, and up to 1 million of those are expected to develop an active form of the disease in the future.  More than 5 million workers in the U.S. have an occupational risk for exposure.

What caused this resurgence?

A.
The HIV epidemic, which left its immunosuppressed victims susceptible not only to M. tuberculosis but also M. avium.

B.
Incomplete therapy among those who discontinued the medication for a variety of reasons, resulting in development of drug resistance.

C.  Crowded conditions in homeless shelters, drug rehabilitation centers, 

      correctional institutions and long-term care facilities for the elderly.

D.   Immigration from countries where TB is prevalent.

The Centers for Disease Control and Prevention (CDC) developed "Guidelines for Preventing the Transmission of Mycobacterium tuberculosis in Healthcare Facilities," which was originally published in the Federal Register in 1990 and revised in 1994.

http://www.cdc.gov/mmwr/preview/mmwrhtml/00035909.htm
OSHA does not yet have a formal standard for TB, and therefore continues to rely on the CDC guidelines.  The compliance officers can (and do) use the General Duty Clause to enforce these guidelines where there is a significant risk of exposure.  OSHA has a document, CPL 2.106, to assist compliance officers in enforcing standards and guidelines.  A standard proposed in 1997 awaits finalization.  The CDC guidelines emphasize that the most effective means of stopping the transmission of Mycobacterium tuberculosis is the immediate isolation, diagnosis, and treatment of patients with active TB.

TRANSMISSION OF TUBERCULOSIS

Mycobacterium tuberculosis is an airborne infection that is transmitted through the air, in contrast to bloodborne pathogens, which require contact with blood or other body fluids.  The TB bacteria are carried in airborne droplets produced when an infectious person coughs or sneezes.  When a susceptible person inhales these droplets, bacilli travel to the alveoli of the lungs, and infection occurs.

Latent TB infection is not contagious and results from an infection that is limited by the immune system.  The person will have a positive skin test, but no further manifestation of the disease will be present for some time.  The disease is "dormant" and cannot be passed to others.  However, these persons have a 10% chance of developing active TB disease sometime during their life, usually within two years.

Active TB disease occurs when the immune system is unable to limit the infection, such as in immune deficient persons or in persons with prolonged, close contact with a contagious TB patient. These patients are infectious and may pass the disease to others.

Symptoms of TB Include:

Persistent cough (for at least three weeks)
Night Sweats

Weight loss

Anorexia

Fever

DIAGNOSIS OF TUBERCULOSIS

Diagnosis Includes:

Medical history
Chest x-ray

Physical examination
Smear and culture or histiological Mantoux (PPD) skin test
examinations

TB SKIN TESTING

The Mantoux (intradermal) skin test is the only skin test acceptable by OSHA standards for screening patients and employees for TB.  Certain patients or employees may have false-positive skin tests due to immunization against TB.  This is true if the immunization involved the use of BCG (as is done in several countries where TB is prevalent), or the use of BCG for the treatment of bladder cancer.

Other patients or employees may have false-negative skin tests due to a breakdown of the immune system as in:

•
HIV infection

•
Severe febrile illnesses

•
Measles or Hodgkin's disease

•
Immunosuppressive medications (such as chemotherapy)

The Mantoux skin test consists of using 5 units of PPD (purified protein derivative) that is injected intradermally into the forearm.  A trained healthcare worker should read it in 48 to 72 hours.  The area of the red welt (induration) is measured for interpretation. Redness is not interpreted as positive.

TB skin tests are considered positive when the diameter of the area of induration is:

•
> 5mm for known or suspected HIV patients, those with close contact with 


active TB patients, IV drug abusers, and those with suspicious chest x-rays

•
> 10mm in persons at increased risk for infection

•
> 15mm in persons with no known risk factors

TUBERCULOSIS TREATMENT

Antibiotic therapy should be based on sensitivity studies, especially with the new resistant forms of TB.  Isoniazid (INH) antibiotic is the treatment of choice.  It is often combined with rifampin and, for only the first two months, possibly with pyrazinamide. For resistant forms, ethambutol and/or streptomycin may be added.

Side effects must be monitored since some patients may experience liver damage from using INH.  Patients must complete the prescribed regimen to prevent the development of drug resistance.  Direct Observation Therapy may be necessary for non-compliant patients.

PREVENTIVE THERAPY

Preventive therapy may be recommended for persons with a positive PPD test under the following circumstances:

· Recent conversion

· Close contact with an active TB patient 

· HIV positive

· Immune deficiency 

· IV drug user

The usual prophylactic therapy is the administration of oral INH for 6 to 12 months. This has been shown to be 70% effective in reducing the risk for active TB infection.

TB COMPLIANCE

Risk Assessment:

The Centers for Disease Control and Prevention (CDC) update was published in the October 28th, 1994 Federal Register, and is formally known as the Notice of Final Revisions to the "Guidelines for Preventing the Transmission of Mycobacterium Tuberculosis in Healthcare Facilities, 1994."  These Guidelines provide information for TB control.  The most effective means of stopping the transmission of Mycobacterium tuberculosis is the immediate isolation, diagnosis, and treatment of active TB patients.

The first step is to determine the risk category for the facility by performing a TB risk assessment.

Factors to base the classification of risk should include:

· The profile of TB in the community

· The number of infected TB patients admitted to an area or the estimated number of infectious TB patients to whom healthcare workers (HCW's) in an occupational group may be exposed

· The result of the analysis of HCW's purified protein derivative (PPD) tuberculin skin test conversions and possible person-to-person transmission

Persons with a positive TB skin test but no further symptoms are considered "infected" but not "infectious."  Their disease (especially if they received prophylactic treatment) is dormant vs. active.   Active pulmonary TB is highly contagious; extra-pulmonary TB is not contagious.

1. MINIMAL RISK CATEGORY

To qualify for the minimal risk category, a facility must:

· Agree not to admit TB patients to inpatient or outpatient areas.

· Be located in a community where no TB cases have been reported during the previous year.

A documented TB plan must be in place and should include:

· A designated TB control officer/OSHA Coordinator or Committee.


· An annual risk assessment program.

· A protocol for identifying and transferring TB patients.

· Regular employee TB education and training.

· A protocol for identifying, evaluating and managing  HCW's who have signs and symptoms of active TB.

· A protocol for evaluating and managing HCW's who have positive PPD tests.

· At a minimum, baseline PPD skin testing of all employees, so that in case of an exposure, conversions can be distinguished from positive tests which resulted from past exposures.

2. VERY LOW RISK

The designation of a very low risk category generally applies to an entire facility and one in which:

· Patients with active TB are not admitted to inpatient areas but may receive initial assessment and diagnostic evaluation and management in outpatient areas.

· Suspected or known TB patients who require inpatient care are promptly referred to a facility that is prepared to diagnose and treat TB patients.

The very low risk category applies to facilities such as physician offices and dental offices located in communities where TB is present, as long as no patients with active TB have been managed during the preceding year.

*Outpatient areas where active TB patients may be present should be assessed separately and re​assigned to a higher risk category.

TB patients should be cared for in designated or specified facilities. However, a practice may see a suspected or known TB patient and have to assess their TB status or render emergency care.  In these situations, a written TB Control Plan is necessary, but it is also very limited. It must include the same components as the program for the minimal risk category (see above).

Most medical and dental offices will fall into either the minimal or very low risk category, but some may be designated as low or intermediate risk as determined by the risk management.  Demonstrating a "good faith" effort of protecting employees by initiating this process is imperative.

3. LOW RISK CATEGORY

This category often applies to specific areas within a facility, rather than to the

entire facility. Low risk areas are those that meet at least one of the following criteria:

· The PPD skin test conversion rate is no greater than in the general population.

· Two or more PPD test conversions have not occurred within a three-month period.

· Fewer than six active TB patients were examined or treated in the past year.

Low risk facilities or areas must have a written TB Control Plan that includes:

· A designated TB control officer/OSHA Coordinator.

· An annual risk assessment to identify, evaluate, and manage treatment of active TB patients.

· Engineering controls.

· A respiratory protection program.

· Regular education and counseling for healthcare workers. 

· Yearly PPD's for all healthcare workers.

· Protocol for problem solving.

4. INTERMEDIATE RISK CATEGORY

Intermediate risk facilities, areas, or occupational groups are those in which:

· The PPD conversion rate is no greater than in the general population.

· Two or more employee skin test conversions have not occurred within a three​ month period.

· Person-to-person transmission of TB has not been detected in the past year.

· More than six active TB patients were seen and/or treated in the past year. (This is the statistic which separates intermediate risk from low risk.) In the laboratory, this includes exposure to sputum specimens as well as to patients.

The TB control plan for an intermediate risk facility or area must include: 

· A designated TB control officer/OSHA Coordinator or Committee.

· A risk assessment performed every 6 to 12 months which identifies, evaluates, and manages treatment for patients who may have active TB.

· Engineering controls.

· A respiratory protection program.

· Regular education and counseling for healthcare workers.

· Screening of employees with PPD skin tests every 6 to 12 months.

· A protocol for problem solving.

5. HIGH RISK CATEGORY

High risk facilities, areas, or occupational groups are those in which:

· The PPD skin test conversion rate is significantly greater than in the general population.

· A cluster of PPD skin test conversions has occurred (cluster = two or more conversions within a three-month period).

· Possible person-to-person transmission of TB has been detected.

The high risk category requires a TB Control Program with the following features:

· A designated TB control officer or committee.

· A risk assessment every three months to identify, evaluate, and manage treatment of active TB patients.

· Engineering controls.

· A respiratory protection program.

· Regular education and counseling for healthcare workers.

· Screening of healthcare workers every three months with PPD skin tests.

· A protocol for problem solving.

If the risk factor that puts the facility or area into this category changes, the category may change accordingly. One area likely to fall into this category is a morgue or autopsy room because of the likely presence of aerosols.

ENGINEERING CONTROLS

Engineering controls required for low, intermediate or high risk category facilities must be based on the procedures performed.

For housing active TB patients, the facility must have an isolation room with  negative air flow. The air must then be vented to the outside away from animals and humans, or passed through approved HEPA filters.

There should be an outer door that can be closed before the door connected directly to the room is opened.  All employees entering the room should be protected by fit-tested HEPA masks.

Patients should be instructed to use tissues when coughing or sneezing.  Patients must wear masks when being transported to other areas or facilities.  Employees transporting the patient must also be masked.

High risk procedures, some of which may be performed in outpatient settings, include:

· Bronchoscopy 

· Autopsy

· Sputum induction 

· Aerosolized treatments 

· Intubation

These procedures must be performed in dedicated rooms with negative airflow and with a minimum of 12 air changes per hour.  Employees present during these procedures fall into the high risk category and must be tested for TB every 3 months, in addition to wearing HEPA masks.

PERSONAL PROTECTIVE EQUIPMENT

All employees at risk for exposure to TB infection must be provided respiratory protection (respirators) at no cost to the employee.  The respirators must meet the following criteria:

· Ability to filter particles 1 Nm in size with greater than 95% efficiency.

· Fit tested with no more than 10% face-seal leakage.

· Cannot have an exhalation valve if meant for use in surgery or by TB patients.

The respiratory program must include:

· Medical testing 

· Fit test

· Training

Medical testing is to determine whether the employee is physically able to wear the respirator.

Fit testing is to ensure that the respirator provides adequate protection.  Facial hair such as beards may interfere with the effectiveness of any respirator.  Instructions come with the respirators or are available from the manufacturer.

Training is to include selection, use, and storage of the respirators, as well as their limitations.

MEDICAL SURVEILLANCE

All healthcare workers must be given PPD skin tests based on the risk category of the facility or work group in which they are employed.  At a minimum, every healthcare worker should have baseline testing documented.

For any newly hired employee, or any healthcare worker without documentation of a negative skin test within the past twelve months, a two-step test must be given.

It has been documented that occasionally, persons who were infected in the past but never tested may no longer show a positive test.  That initial skin test (with the PPD material) stimulates the immune system so that the next test is positive.  If the second test is 12 months later, the outcome looks like a new conversion.

Therefore, a negative skin test, for persons without a negative skin test in the past year, must be followed in 1- 3 weeks by a second test.  This is to distinguish new exposures from past exposures.

If the second test is positive, this is considered to have resulted from past exposure.

Positive skin tests are to be followed by a chest x-ray and physical exam.  Any person with a positive skin test never gets another skin test.  Annual chest x-rays are no longer recommended.  Employees with positive skin tests are to be periodically reminded of the symptoms and encouraged to seek medical assistance if they experience any of these symptoms.

WORK RESTRICTIONS

Healthcare workers with active infectious TB may pass that infection to other employees or to patients. Therefore, they must be restricted form duty until they have completed a 14 - 18 day course of antibiotics, the cough has resolved, and three consecutive sputum smears are negative. Healthcare workers on preventive therapy may continue to work.

POLICY

This practice will follow all OSHA recommendations for the prevention of Tuberculosis mycobacterium infection in the workplace.  A risk determination will be made and appropriate guidelines will be implemented and enforced.

This facility falls into the minimal risk category.

TUBERCULOSIS CONTROL PLAN

(Minimal Risk)

Based on our risk assessment, this practice falls into the minimal risk category. The OSHA Coordinator is responsible for reviewing the risk assessment and control plan each year, and for making revisions as indicated.

As a minimal risk practice, we do not treat active TB
patients to our facility.  We will immediately refer any patients to the County Health Department, an infectious disease specialist, or a pulmonologist if TB is suspected, based on history or symptoms.  This would include any patient who tells us of their symptoms or exposure, or patients who exhibit unexplained symptoms while in the practice: prolonged, productive cough; coughing up blood; chills and fever; weakness or fatigue.  Choice of facility will be based on personal choice, immediate availability, and insurance coverage.

The OSHA Coordinator will include appropriate employee TB training in the annual OSHA training session.  This will include training on the symptoms of TB and how to report symptoms (seen in patients or explained by themselves) to the appropriate individual.

The OSHA Coordinator will ensure proper follow-up and treatment for any employee who has TB symptoms or who experiences a skin test conversion while employed here.  Any employee who experiences an occupational exposure will be offered a baseline skin test immediately, with a second one a few weeks later to determine if the employee's status has changed as a result of the exposure.  The exposed employee will be referred to a facility equipped to handle TB cases, at no cost to the employee. That facility will handle diagnosis and treatment as needed.

Any person with a positive skin test will not be given another one.  After the initial work-up and treatment, these individuals will be advised to have an annual medical examination.

PATIENT TB PROTOCOL

In general, the symptoms of active TB are symptoms for which patients are likely to seek treatment in a medical office.  Specialty practices (e.g. family medicine, pulmonary, etc.) are most likely to see TB patients.  However, an undiagnosed or medically unmanaged active TB patient can turn up in any practice.  The following protocol will be followed when a patient's medical record does not indicate recent questioning for TB, the patient is known to have medically unmanaged active TB, or is suspected of having TS (symptoms consistent with TB are: cough > 3 weeks, fever, night sweats, chills, fatigue, or bloody sputum).

On a patient's initial office visit (and with no recent medical record or TB documentation) and on periodic updates, nurses will routinely ask these patients whether they have a history of TB or have had symptoms suggestive of TB (See questions on next page).  A TB patient who is under medical care and released by their physician will not be a risk. However, these patients need to be asked if they take their medication regularly.  A patient who does not may be a risk, and should be handled as a suspected active TB patient.

Patients with a medical history and symptoms suggestive of active TB will be evaluated promptly by a facility that has TB isolation capability.  Therefore, this practice will not provide evaluation or treatment services to TB patients.  Nurses will notify the local county health department or other proper provider and assist the patient in obtaining an appointment.

At a minimum, the patient will be provided with and asked to wear a surgical mask, instructed to cover the mouth and nose with a tissue when coughing or sneezing, and separated as much as possible from other patients and employees.  To prevent further likelihood of exposure to others, the patient will remain in the exam room until he or she is ready to leave.

The patient will be advised to go promptly to the County Health Department or other provider.  The practice should follow up with the health department or selected provider within 24 hours to determine if the suspected TB patient arrived at the provider's facility for further examination.

Decontamination of the room and equipment will be done after the patient leaves. Although microorganisms are ordinarily found on walls, floors, and other environmental surfaces, these surfaces are rarely associated with the transmission of TB infections. For infection to occur, TB organisms generally require inhalation by the host while the organisms are airborne.  Therefore, extraordinary attempts to disinfect or sterilize environmental surfaces are not indicated.  Washing surfaces with detergent is usually sufficient.  A detergent germicide can be used.  Eight hours will be allowed for proper air exchange in any exam room a suspected or active TB patient has occupied.

A patient may return to the practice only after it is determined that they are non-infectious, based on three consecutive ABF smears collected on three consecutive days and after 14-18 days on antibiotic therapy.

TB QUESTIONS TO ASK PATIENTS

	
	
	    Yes
	      No

	1.
	    Have you ever had TB (Tuberculosis)?
	· 
	· 

	2.
	Have you been living with anyone in the past 2 years who has been diagnosed with TB?


	· 
	· 

	3.
	Have you had a persistent cough and fever for more than 2 weeks?
	· 
	· 

	4.
	Have you had a persistent cough and night sweats for more than 2 weeks?


	· 
	· 

	5.
	Have you had a persistent cough and loss of appetite for more than 2 weeks?
	· 
	· 

	6.
	Have you been coughing up or spitting up bloody sputum (saliva)?
	· 
	· 


EMPLOYEE TUBERCULOSIS PROTOCOL

Employee Training:

Upon employment, all employees will be trained on TB transmission, symptoms, medical surveillance and therapy.

Employee Surveillance:

Upon employment, this practice offers the Mantoux skin test at no charge to employee(s).

· The Mantoux test is also immediately offered to any employee who is exposed to known or suspected TB patients.

· The Mantoux test is administered to any employee that presents with TB symptoms.

· Mantoux tests are administered once as an initial baseline screen, annually for all employees, and every six months for workers with known exposure.

· A providing physician, or Public Health Department will promptly evaluate any employee who has a positive PPD test.

· Any employee that has active TB will be placed under the care of a providing physician, Public Health Department, or a physician of employee's choice (as circumstances dictate). The OSHA Coordinator will remain informed of the employee's TB status through frequent updates provided by the selected healthcare provider.

· TB exposures resulting in skin test conversions will be documented. This includes documentation on the OSHA 300 Log if applicable.

NOTE: Any nurse conducting TB screens must be thoroughly trained and knowledgeable of its administration.

Unless a patient is under the care of a providing physician, all TB test results should be CONFIDENTIALLY returned to the OSHA Coordinator.

EMPLOYEE EXPOSURE NOTIFICATION OF INFECTIOUS DISEASE

STATEMENT:

I understand that due to my occupational exposure to infectious disease, I may be at risk of acquiring TB infection.  I have been given the opportunity to be tested and/or have a chest x-ray at no charge to myself.  I plan to be tested at the appropriate time deemed necessary by infection control for my safety.

Signed: _____________________________________________

Date: _______________________________________________

I understand that due to my occupational exposure to infectious disease, I may be at risk of acquiring TB infection.  I have been given the opportunity to be tested and/or have a chest x-ray at no charge to myself.  However, I decline the mentoux test and/or chest x-ray, and I understand that I continue to be at risk of acquiring TB or another serious disease.  If in the future I continue to have occupational exposure to TB or other potentially infectious disease or materials, and I wish to be tested or x-rayed, I can receive this testing at no charge to me.

Print Name: ________________________________________

Signed: ___________________________________________

Date: _____________________________________________

Employer:__________________________________________

Witness:___________________________________________

REPORT OF TUBERCULOSIS EXAMINATION

Lot #:_____________

Expires:_____________

This is to certify that ______________________________________

Was examined and found to be free of infectious tuberculosis.  This certification is based on the examination(s) listed below:

TYPE OF EXAMINATION:




      DATE:

  RESULTS:

Tuberculin Skin Test______________

_________
 ____________

Chest X-Ray_____________________

_________
 ____________

Other Test_______________________

_________
 ____________

___________________________

_________
__________________

(Signature)







(Date)


(Name of M.D.)

If you develop unexplained pulmonary symptoms or there is contact with  tuberculosis, contact your physician or health department promptly.  Keep this report for your records.  Testing is to be repeated yearly.
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