Tuberculosis

Definition:  TB disease is an infectious, inflammatory communicable disease that most commonly attacks the lungs, although it can occur in almost any part of the body.  The causative agent, the tubercle bacillus (Mycobacterium tuberculosis), is spread through airborne transmission.  ICD-9 codes 010-018.  Persons who have a positive tuberculin skin test but no clinical or radiographic evidence of TB are considered to have latent TB infection (LTBI) and are non-infectious.

Summary

In 2000, 258 cases of tuberculosis were reported in Washington State.  The crude incidence rate was 4.4 cases per 100,000 population. This rate was slightly less than the national rate of 5.8 per 100,000.   Washington ranks 23rd in the United States in tuberculosis incidence. Seventy percent of the 2000 tuberculosis cases in Washington were among foreign-born immigrants or refugees from countries with high rates of tuberculosis.
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From the early 1940s until the mid-1980s, tuberculosis cases steadily decreased in Washington, paralleling the national trend. These declines were attributed to better living conditions, improved sanitation, and the introduction of effective chemotherapy. From 1984 until 1991, the number of tuberculosis cases increased by 49%, primarily because of increases in foreign-born people from areas of endemic tuberculosis, erosion of the public health infrastructure for ensuring treatment and control and, to a lesser extent, the HIV epidemic.  Over the past decade, no clear trend in TB cases has emerged; meanwhile, national case rates have declined steadily since 1992.

In Washington, the impact of HIV on tuberculosis has been significantly less than in other parts of the country. From 1993 to 2000, only about 5% of tuberculosis cases occurred with concurrent HIV infection.

Year 2000 and 2010 Goals
Washington’s 2000 goal for tuberculosis incidence was 2.0 cases per 100,000. This is lower than the Healthy People 2000 goal of 3.5 cases per 100,000.  In 2000, there were 258 cases for a rate of 4.4 cases per 100,000; consequently, neither the state nor national goal was achieved.  Cases among foreign-born immigrants to Washington from countries with endemic tuberculosis had rates 10 to 100 times higher than the United States.
 

The Healthy People 2010 goal for TB incidence is 1.0 new case per 100,000
.  Other goals include increasing the proportion of all TB patients who complete curative therapy within 12 months, increasing the proportion of contacts and other high-risk people with latent TB infection (LTBI) who complete a course of treatment, and reducing the average time for a laboratory to confirm and report TB cases.

Geographic Variation
From 1998-2000, Washington’s average annual tuberculosis incidence rate was 4.5 per 100,000.  Rates by county varied from 0 to 8.2/100,000. Eight counties had no cases during this period, 29 counties were below the average state rate, and ten counties (Yakima, Chelan, Cowlitz, Pierce, Mason, Adams, Skamania, King, Columbia, and Franklin) were above the average state rate. Four counties were above the national incidence rate of 6.3 per 100,000 (Skamania, King, Columbia, and Franklin).  The high rates in Skamania, Columbia, and Franklin counties are due small population size; results should be interpreted with caution.

 In 2000, 34 of Washington’s 39 counties had 10 or fewer cases of tuberculosis. King County accounted for 127 (49%) of the 258 cases (incidence rate of 7.5 per 100,000).
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Between 1998-2000, a higher rate of TB cases occurred in urban settings (5.3 per 100,000).  This is consistent with what is known of the risk factors for active and latent TB infection (e.g., primary locale of settlement for recent foreign-born arrivals, closed spaced environments such as homeless shelters, lower socioeconomic status, increased substance abuse). It is important to note that the data represent crude rates, and differences might be seen if the rates were adjusted for other factors such as age.  

Age and Gender

From 1998-2000, age-specific tuberculosis rates in Washington were highest among people age 55 and older.  Among those younger than 55, people age 25-34 had the highest incidence rate.  Rates of TB in those who are younger are typically higher among foreign-born cases than in US-born cases.  This might be due to more recent exposure to disease among those arriving from other countries, particularly those under the age of 55.

In addition to the health concerns for children, the occurrence of TB in this population represents a sentinel marker for TB transmission in a community.
 The incidence rate of tuberculosis among US-born children under the age of 5 is relatively low and has decreased slightly over the last few years. The rate of tuberculosis in US-born 5-14 year olds has remained stable.

Males accounted for 60% of all tuberculosis cases during 1998-2000.  However, among foreign-born cases, 55% were male and 45% female while among US-born cases, 70% were male and 30% were female.  In the US, lifestyle issues are more dominant in determining exposure to and reactivation of TB, which might explain the higher male- to- female ratio.  In countries where TB is endemic, exposure is more common, so women are not at lower risk because of their generally healthier lifestyles.

Race and Ethnicity

The 2000 US census allowed reporting of more than one race per person, but the TB surveillance system only records one race.  For this reason, current tuberculosis rates by race were not developed for this report.  However, other reports have been developed by the Department of Health using census estimates (Annual Communicable Disease Report, 2000 and the Washington State Tuberculosis Epidemiologic Profile, 2000).  These reports demonstrate higher disease rates in racial and ethnic minorities.  Increased rates might result from a greater proportion of these persons having other risk factors for tuberculosis, such as living in a tuberculosis-endemic country like Vietnam, Mexico, or the Philippines. People from these three countries accounted for nearly 50% of tuberculosis cases among the foreign-born. Lower socioeconomic status and the resulting lack of access to medical care or lack of medical coverage is another possible risk factor that might contribute to higher tuberculosis rates among racial and ethnic minorities.  

Between 1998 and 2000, 64% of all new tuberculosis cases reported in Washington occurred in foreign-born persons, many of whom were probably infected before arrival in the US. This compares to an average 43% of cases in the United States for the same period.

Income and Education

Information is not currently collected on income or education of individuals with tuberculosis.  

Other Measures of Impact and Burden

Drug Resistance. It is standard practice that all cultures of M. tuberculosis in Washington be tested for drug sensitivity. All local health jurisdictions, hospitals, and laboratories doing mycobacteriology send specimens for testing to the Washington State Department of Health Public Health Laboratories.

Drug sensitivity testing between 1998 and 2000 revealed that of the 651 tuberculosis case specimens available for analysis, 94 (14%) were resistant to at least one antituberculosis drug.  Only seven people (1%) had specimens that were multi-drug resistant (that is, resistant to both isoniazid and rifampin).  In 2000, drug resistance was significantly higher in specimens collected from foreign-born persons (14%) than in specimens from US-born people (3%).

Mortality. In 2000, 12 people with tuberculosis died after their diagnoses; an additional four people were diagnosed with TB after death.  Most deaths occurring in those receiving treatment for TB were due to other causes.  In 2000, two deaths in people with TB were due to this disease.

Risk and Protective Factors

Transmission. Tuberculosis is transmitted from person-to-person via the airborne route.  When a person with pulmonary or laryngeal tuberculosis coughs or sneezes, droplet nuclei containing Mycobacterium tuberculosis (M. tuberculosis) are expelled into the air. These tiny particles (1-5 microns in diameter) can remain suspended in the air for several hours.

If another person inhales air containing these droplet nuclei, infection with tuberculosis can occur. About 10% of people who are infected with tuberculosis develop disease at some point later in their life (about 50% within two years).  The other 90% of infected persons remain latently infected without developing active disease. The presence of an extended latent period between acquisition of infection and development of active disease (latent TB infection – LTBI) provides an opportunity to prevent disease from developing (see below). 

Conditions that increase the risk of tuberculosis transmission. The probability that tuberculosis will be transmitted depends on three factors: the infectiousness of the person with tuberculosis, the environment in which exposure occurred, and the duration of exposure. People at highest risk of becoming infected are those who have close contact with and spend significant periods of time with people with infectious tuberculosis, or patients with organ transplants and/or other immunosuppression (such as from HIV) who are exposed to individuals with TB. Although transmission rates cannot be calculated, LTBI incidence rates among close contacts are relatively stable, ranging from 21% to 23%.

Conditions that increase the risk of tuberculosis disease. Many conditions can increase the likelihood that LTBI will progress to disease. Among these are HIV infection, substance abuse (especially drug injection); recent infection with M. tuberculosis (LTBI), chest radiograph findings suggestive of previous tuberculosis (in a person inadequately treated), diabetes mellitus, silicosis, low body weight, cancer of the head and neck, hematological and reticuloendothelial diseases, end-stage renal disease, intestinal bypass or gastrectomy, chronic malabsorption syndromes, prolonged corticosteriod therapy, and other immunosuppressive therapy.

Preventive Therapy. Preventive therapy substantially reduces the risk that LTBI will progress to disease. Certain groups are at high risk of developing tuberculosis disease once infected. High priority candidates for preventive therapy are people with a positive skin test in the following high-risk groups, regardless of age:

· People known to have or suspected of having HIV infection.

· Close contacts of a person with infectious tuberculosis.

· People who have an x-ray suggestive of previous tuberculosis and who have received inadequate treatment.

· People who inject drugs.

· People with the medical conditions that increase the risk of tuberculosis disease (see above).

· Recent tuberculin skin test converters.

High Risk Populations

The following people are more likely to be exposed to or be infected with M. tuberculosis (LTBI):

· Close contacts of people with infectious tuberculosis.

· Foreign-born people from areas of the world where tuberculosis is common, such as Asia, Africa, and Latin America.

· Medically underserved, low-income populations, including high-risk racial and ethnic groups.

· The elderly.

· Residents of group facilities such as prisons and nursing homes.

· People who inject drugs.

· Other groups identified locally as having an increased prevalence of tuberculosis, such as migrant farm workers or homeless people.

· People who have occupational exposure to tuberculosis.

Intervention Strategies
The best way to stop transmission of tuberculosis is to isolate infectious patients immediately and start effective antituberculosis therapy. Infectiousness declines rapidly after adequate therapy is started as long as the patient adheres to the prescribed regimen and is not infected with multi-drug resistant tuberculosis strains.

Clinicians should promptly report all new and suspected tuberculosis cases to the local health jurisdiction. Early reporting is essential for the timely evaluation of people who have been in contact with the tuberculosis patient. Contact investigations are done by the local health jurisdiction, starting with the close contacts who are most likely to have LTBI, young children, and HIV-infected people. These investigations identify high risk individuals so that they can receive skin tests, chest x-rays, and preventive or curative therapy, if appropriate.

Compliance. Nonadherence to therapy is a major problem in tuberculosis control. Nationally, about 25% of people receiving treatment for tuberculosis disease do not complete a recommended regimen within 12 months.
  Between 1998-2000, 13% of tuberculosis patients in Washington did not complete the recommended regimen within 12 months. Inadequate, delayed, or erratic treatment can lead to relapse, continued transmission, and the development of drug resistance.

One way to ensure that patients adhere to therapy is to use directly observed therapy (DOT), in which a health care worker watches the patient swallow each dose of antituberculosis medication. DOT has been shown to be cost-effective and can lead to significant reductions in relapse and acquired drug resistance.
   In Washington between 1998 and 2000 approximately 77% of cases were on DOT or a combination of DOT and self-administration.  DOT and case management is a recommended strategy for all persons with infectious TB.

Impact of the foreign-born. The US Department of Health and Human Services’ Advisory Committee for the Elimination of Tuberculosis continues to recommend that all foreign-born people applying for permanent entry into the United States be screened for disease. However, there are deficiencies in current screening methods. The most common failure is that recent immigrants with latent or inactive TB infection are either not screened upon arrival, or, if screened, are not treated for their latent infection by local health care providers.  Other problems associated with current screening and follow-up requirements include:

· People enter the US with active tuberculosis that was missed during the required medical examination.

· Refugees screened overseas who are negative for TB disease or LTBI at the time of examination might spend up to one year in crowded refugee camps awaiting departure to the US and have a high likelihood of exposure to/activation of infectious TB during this waiting period.

· People with tuberculosis might enter the US under a waiver but fail to comply with waiver provisions calling for further examinations and/or therapy.

· Some people arrive in the US with inadequately treated or drug-resistant tuberculosis.

· People in certain visa classifications might enter the US for extended periods without being required to have a medical evaluation for tuberculosis. 

· People with tuberculosis might come to the US as visitors specifically to obtain treatment for tuberculosis.

As long as these screening deficiencies and the consequent absence of preventive treatment of infected people continue, substantially higher tuberculosis rates can be expected in the foreign-born residents of Washington than among US-born residents.

Data Sources

State tuberculosis data: Washington State Department of Health

National tuberculosis data: Centers for Disease Control and Prevention

For More Information

Washington State Department of Health, Tuberculosis Control Program, (360) 236-3443

Technical Notes

Foreign-born – The term foreign-born is applied to any person not born in the United States, including territories (e.g. Puerto Rico) and protectorates (e.g. Guam and American Samoa).  The month and year that these people entered the U.S. is recorded on the TB case report. It is important to note that even though these persons are born outside the United States, they might have resided in the US for any length of time, although the exact duration might be inaccurate or unknown.
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