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Screening for Tuberculosis and

Tuberculous Infection in

High-Risk Populations

Recommendations of the Advisory Committee

for Elimination of Tuberculosis

INTRODUCTION

Screening high-risk populations for tuberculosis and tuberculous infection and

providing appropriate treatment are crucial to achieving the nation's goal of elimi

nating tuberculosis by the year 2010 (7).

Tuberculosis is caused by bacteria (Mycobacterium tuberculosis complex, which

includes M. tuberculosis, M. bovis, and M. africanum) that are transmitted from an

infectious source to susceptible persons primarily through the air (e.g., through

coughing). Most individuals who become infected do not experience clinical illness;

infected individuals are usually asymptomatic and noninfectious. The only evidence

of infection may be a reaction to a tuberculin skin test. Infection can persist for years,

however, and infected persons remain at risk of contracting clinically apparent

disease, especially if the immune system becomes impaired.

Investigators have estimated that >90% of persons reported to have clinically

apparent disease are those who have harbored tuberculosis (TB) infection for at least

a year or more; the remaining 10% have an immediate progression of a recently

acquired infection (CDC, unpublished data). The number of persons with latent

infection in the United States is estimated to range from 10 million to 15 million (CDC,
unpublished data).

Certain groups may have a higher incidence of tuberculosis than the general

population because 1) the group may have a higher prevalence of infection or 2) the

group may have a higher risk of disease for any given prevalence of infection.

Screening and preventive therapy programs should be particularly effective for

persons in these groups. This document describes these high-risk groups and

provides recommendations for screening them for tuberculosis and tuberculous
infection.

HIGH-RISK GROUPS

On the basis of published reports in the medical literature and CDC surveillance
data, the Advisory Committee for Elimination of Tuberculosis (ACET) recommends

that the following groups be screened for tuberculosis and tuberculous infection:

** Persons infected with the human immunodeficiency virus (HIV).

Close contacts of persons known or suspected to have tuberculosis, sharing the

same household or other enclosed environments.
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Persons with medical risk factors known to increase the risk of disease if

infection has occurred (see below).

Foreign-born persons from countries with high TB prevalence.

Medically underserved low-income populations, including high-risk racial or

ethnic minority populations (e.g., blacks, Hispanics, and Native Americans).

• Alcoholics and intravenous drug users.

Residents of long-term-care facilities, correctional institutions, mental institu

tions, nursing homes/facilities, and other long-term residential facilities.

Flexibility must be maintained in defining high priority groups for screening. The

changing epidemiology of tuberculosis is such that groups that are now high priority

may decline in risk over time, and groups not now identified to be high priority may

subsequently be identified at risk. Local public health officials should identify groups

of persons in the community among whom tuberculosis and transmission of infection

occur. This will require collecting and analyzing data (e.g., residence, occupation, and

indicators of socioeconomic status) on newly reported cases that are not now

routinely collected and/or analyzed. These data will enable health departments to

target screening and treatment programs to locally defined high-risk populations and

areas.

Responsibility for conducting screening will vary, depending upon local circum

stances. For some groups, the local health department should assume responsibility

for conducting the screening. For others, the health department should alert other

appropriate officials (e.g., hospital infection control officers, employers, shelter

operators) of the need for screening and should offer to assist in training and

evaluation.

GENERAL COMMENTS ON SCREENING

Screening is done to identify infected persons at high risk of disease who would

benefit from preventive therapy, and to find persons with clinical disease in need of

treatment. Therefore, appropriate follow-up, after initial screening, is essential. In

addition, screening programs provide 1) epidemiologic data for assessing the extent

of the tuberculosis problem and its trends, 2) data for assessing the value of

continued screening, and 3) the opportunity to educate the public about tuberculosis.

To the extent possible, members of high-risk groups and their health-care provid

ers should be involved in the design, implementation, and promotion of screening

programs. Implementation may be enhanced by using health department or other

staff (including volunteers) who have linguistic and cultural familiarity with the

population at risk.

Screening Methods

A detailed discussion of current screening methods for tuberculous infection and

tuberculosis can be found in the American Thoracic Society/CDC publication "Diag

nostic Standards and Classification of Tuberculosis" (2).
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Tuberculin skin testing is the standard method of identifying persons infected with

M. tuberculosis. The intracutaneous administration of 5 units of purified protein

derivative (PPD) tuberculin (Mantoux test) is the best means of detecting infection,

although multiple-puncture devices may be used for screening large, low-risk
populations.

Chest radiography or sputum smear examinations are the screening methods of

choice only when the objective is intended to identify persons with current pulmonary

disease and when the administration of preventive therapy to infected persons is not

possible (e.g., among the homeless). In all screening programs, patients with signs

and/or symptoms suggesting pulmonary or pleural tuberculosis should have a

standard posterior-anterior chest radiograph, regardless of the tuberculin skin test

result. Radiographic abnormalities suggestive of tuberculosis have been described in

medical literature; however, tuberculosis may produce almost any form of pulmo

nary radiographic abnormality, especially in immunosuppressed persons (2).

RECOMMENDATIONS FOR SPECIFIC HIGH-RISK GROUPS

Persons with HIV Infection and Intravenous Drug Users

Recommendations for screening individuals with HIV infection and intravenous

drug abusers to determine the presence of tuberculous infection have been
published (3).

Tuberculin testing for persons with HIV infection should be conducted at the
following sites:

• Tuberculosis and chest disease clinics

• Substance abuse treatment centers

• AIDS (acquired immunodeficiency syndrome) clinics

• HIV counseling and testing sites (including sexually transmitted disease [STD]
clinics)

• Other facilities in which HIV testing is offered

Administrators of these facilities should ensure that the recommended screening
is completed.

Contacts of Infectious Cases

Because close contacts of persons with tuberculosis are at extremely high risk of
infection and disease, they should be identified within 3 days and examined within 7

days after the infectious index case has been diagnosed. Comprehensive guidelines

for identifying, examining, and managing contacts of persons with infectious tuber
culosis have been published (4). State and local health departments are responsible
for ensuring that these monitoring activities are completed.
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Persons with Other Medical Risk Factors

Health-care providers should tuberculin test all patients with medical risk factors

that substantially increase the risk of tuberculosis. These medical risk factors include:

Silicosis

Gastrectomy

Jejunoileal bypass

Weight of 10% or more below ideal body weight

Chronic renal failure

Diabetes mellitus

• Conditions requiring prolonged high-dose corticosteroid therapy and other

immunosuppressive therapy

Some hematologic disorders (e.g., leukemia and lymphomas)

• Other malignancies

In addition, persons with an abnormal chest radiograph that shows fibrotic lesions

consistent with old healed tuberculosis should be skin tested.

Medically Underserved Low-Income Populations

The incidence of tuberculosis is closely related to socioeconomic status, with the

highest rates occurring among persons in low-income groups (5). Special control

strategies formulated in consultation with, and targeted toward, these low-income

groups and their service providers (e.g., health, welfare, and housing) are needed.

Tuberculosis prevention and control efforts among lower socioeconomic groups

present special problems because these groups usually have less access to care, have

less formal education, are more likely to have coexisting diseases, lack shelter or

transportation, have higher rates of substance abuse, and experience more obstacles

in complying with medical recommendations. Nevertheless, screening programs

have demonstrated success in reaching these groups. These programs have been

conducted among welfare recipients in New York City (6) and among the urban poor

in Vancouver, British Columbia (7).

Tuberculosis screening recommendations for the homeless have been published

(8). For these persons, screening consists of a chest radiograph (and possibly a

sputum smear) to determine current disease. Tuberculin skin testing programs that

identify infected persons without current disease should be undertaken only if the

group is stable (i.e., the diagnostic evaluation can be completed and a course of

prescribed therapy can be initiated). In most circumstances, the local government or

an agency funded by the government must assume responsibility for conducting

these screening programs.

Low-income groups may also be identified through occupational screening pro

grams. These programs may be voluntary or mandated by law or regulation.

Unskilled laborers, migrant farm workers, and lower paid health-care workers are

occupational groups that include a large percentage of low-income persons.



Vol. 39 / No. RR-8

Food handlers may also be an important group to screen for tuberculosis. Such

screening is not done to protect customers of food establishments since M. tubercu

losis is not transmitted through contaminated food and is unlikely to be spread in

food establishments. However, many food handlers are from medically underserved

low-income populations and/or foreign-born persons from countries with a high

prevalence of tuberculosis (9).

Screening for tuberculous infection among various occupational groups can be

done upon employment at the worksite or at other community sites. Screening

migrant farm workers for tuberculous infection is best done near home sites rather

than at temporary work locations so that preventive therapy can be more easily

completed by those found to be infected.

The Foreign-Born

Tuberculosis is a problem among persons who come to the United States from

high-prevalence countries. (Most countries in Africa, Asia, and Latin America are

high-prevalence countries.) Foreign-born persons at risk include not only immigrants

(legal and illegal) and refugees but also workers and students. Because disease rates

among the foreign-born are highest in the first few years after arrival in the United

States, a special effort should be made to screen new immigrants (70).

Children and Adolescents

Children and adolescents who are infected with M. tuberculosis are more likely to

have been recently infected and, therefore, are at high risk of disease. If clinical

tuberculosis develops, a serious form (e.g., meningitis or miliary disease) is more

likely to occur. Furthermore, tuberculin-positive children and adolescents, with their

long life expectancy, have a high cumulative risk of developing tuberculosis some

time during their lifetime. The recommended frequency of tuberculin skin testing

depends upon the risk of new infection. However, annual testing is generally

recommended for children in high-risk populations, such as the foreign-born and

low-income groups.

Screening in Other High-Risk Environments

High-risk environments are settings in which persons with infectious tuberculosis

are more likely to live, the environmental characteristics (e.g., size, type of ventilation)

are conducive to transmission, and large numbers of susceptible persons may be

located. These environments include prisons and jails {11), nursing homes/facilities

and other long-term facilities for the elderly (12), and health-care facilities (including

residential mental health facilities) (73). Persons who work in these settings must be

educated about the risk of transmission, the signs and symptoms of tuberculosis, and

the proper procedures for minimizing the risk of transmission.

Prisons and jails

Recommendations for screening, treatment, and prevention in correctional facili

ties have been published (77). Routine tuberculin skin testing of inmates on

admission to prisons should be mandatory. Persons with symptoms compatible with

pulmonary tuberculosis must have sputum and chest radiographic examinations

regardless of skin-test results.
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Prison authorities have primary responsibility for implementing these programs,

but health departments can and should play an important advisory and regulatory

role. Health departments should routinely monitor and evaluate tuberculosis control

activities in prisons.

Nursing homes/facilities for the elderly

Among all racial and ethnic groups and both sexes, tuberculosis case rates

increase with increasing age. Nursing home residents have an incidence of disease

from two to seven times higher than demographically similar persons living in other

settings. Recent studies have documented unsuspected transmission of tuberculous

infection in nursing homes/facilities that presents a risk to workers as well as to

residents (12).

Health-care facilities

The risk to hospital workers, other institutional health-care workers, and home

health-care workers is lower today than in the prechemotherapy era. The principal

contributors to reducing infectiousness are a lower incidence of tuberculosis in the

population and the potency of modern chemotherapy regimens. However, the risk to

health-care workers may still be substantial. The main risk is exposure to patients with

unsuspected tuberculosis. This poses a particular problem when the clinical presen

tation is atypical, as is often the case when elderly patients or patients with HIV

infection are involved. Procedures that induce coughing, such as sputum induction

and aerosolized pentamidine treatments, may present a particular hazard to health

care workers (3).

Tuberculin skin testing upon employment should be mandatory for all persons

who work in these environments. Health administrators and infection control depart

ments in hospitals are responsible for ensuring that these recommendations are

implemented.

Repeat screening of persons in risk groups

The need for repeat skin testing should be determined by the likelihood of

exposure to infectious tuberculosis. All tuberculin-negative individuals in high-risk

groups should be retested if exposure to an infectious case occurs. In some

institutional and group-living environments (e.g., hospitals, prisons, nursing homes,

shelters for the homeless), the risk of exposure is probably high enough to justify

repeat testing at 6- to 24-month intervals. Local health officials should make these

decisions by using locally generated data.

ROLE OF HEALTH DEPARTMENTS

Health departments should identify and establish working relationships with

persons providing health-care services to high-risk populations and should assist

them in developing and instituting screening programs appropriate for the situation.

Specifically, health departments should:

• Assist in training staff to perform, read, and record tuberculin skin tests; to

evaluate positive tuberculin reactors for clinical tuberculosis and preventive

therapy; to provide preventive therapy and monitor for compliance and adverse
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drug reactions; and to educate clients regarding the need for preventive therapy.

The health department or facility may wish to certify staff who complete this

training.

Identify medical consultants who can assist with diagnosing and managing

tuberculosis cases and suspects and, as needed, managing persons on preven

tive therapy.

Assist with arrangements, upon request, for referring and following persons on

preventive therapy who develop clinical tuberculosis or adverse drug reactions.

Assist in evaluating screening programs.

Recommend continuation or discontinuation of screening programs on the basis

of their effectiveness.

Review surveillance data to identify additional population subgroups for whom

screening programs should be developed.
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The Use of Preventive Therapy

for Tuberculous Infection

in the United States

Recommendations of the Advisory Committee

for Elimination of Tuberculosis

INTRODUCTION

The appropriate use of preventive therapy will play a crucial role in efforts to

eliminate tuberculosis in the United States by the year 2010 (7). When taken as

prescribed, isoniazid preventive therapy is highly effective in preventing latent

tuberculous infection from progressing to clinically apparent disease. In controlled

trials conducted by the Public Health Service in ordinary clinical and public health

settings, isoniazid preventive therapy reduced the incidence of disease by 54%-88%

(2). The main reason for the variation in efficacy appears to have been the amount of

medication actually taken during the year in which isoniazid was prescribed. In a trial

conducted in eastern Europe among infected adults with abnormal chest radio

graphs, a 12-month course of isoniazid preventive therapy was 75% effective among

all persons assigned to the regimen and 93% effective among those who were

compliant with therapy (3). Similarly, isoniazid preventive therapy was estimated to

be 98% effective among children in Houston and in recently infected nursing home

patients who were compliant with therapy (4,5). Isoniazid preventive therapy has

been shown to be effective for long periods and to be reasonably cost-effective (6,7).

Despite its proven effectiveness, preventive therapy is less widely applied in the

United States than it should be. Reports submitted to CDC by tuberculosis control

programs in states and large cities indicate that <60% of infected contacts of persons

with newly diagnosed tuberculosis are being started on preventive therapy (CDC,

unpublished data). In a study to determine why tuberculosis is not prevented,

investigators found that in a high proportion of newly diagnosed cases the opportu

nity to prevent disease had been missed (8). Although three-fourths of the persons

surveyed had contact with a health-care provider within the 5 years before the most

recent diagnosis of tuberculosis, less than one-third of them had been tuberculin skin

tested even though many had risk factors for tuberculosis. Of the persons who had

positive skin tests and other factors placing them at increased risk of disease, only 5%

had been offered preventive therapy.

The following recommendations of the Advisory Committee for Elimination of

Tuberculosis (ACET) are intended to increase the effective application of preventive

therapy in the United States. Health departments, medical and nursing schools,

schools of public health, voluntary agencies, and professional societies may use

these guidelines to educate health-care providers about the appropriate use of

preventive therapy in efforts to eliminate tuberculosis. The ACET recognizes that

clinical decisions regarding preventive therapy must be individualized and based on

an assessment of benefits and risks. These recommendations are intended to assist

physicians and patients in making these decisions.
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RECOMMENDATIONS

The main purpose of preventive therapy is to prevent latent (asymptomatic)

infection from progressing to clinical disease (9). Such therapy also is used to

prevent initial infection and to prevent recurrence of past disease.

Although the number of persons in the United States who are asymptomatically

infected with Mycobacterium tuberculosis is not known, projections based on

previous data range from 10 million to 15 million (CDC, unpublished data). Estimates

are that >90% of current tuberculosis cases occur from this large pool of previously

infected persons. Unless preventive therapy is more effectively applied to reduce this

reservoir of infection, hundreds of thousands of new tuberculosis cases and tens of

thousands of deaths can be expected over the next few decades.

High-Risk Groups

Certain groups within the infected population are at greater risk than others and

should receive high priority for preventive therapy. In the United States, persons with

any of the following six risk factors should be considered candidates for preventive

therapy, regardless of age, if they have not previously been treated:

• Persons with human immunodeficiency virus (HIV) infection (2=5 mm)* and

persons with risk factors for HIV infection whose HIV infection status is unknown

but who are suspected of having HIV infection.

• Close contacts of persons with newly diagnosed infectious tuberculosis

(2=5 mm). In addition, tuberculin-negative (<5 mm) children and adolescents

who have been close contacts of infectious persons within the past 3 months are

candidates for preventive therapy until a repeat tuberculin skin test is done 12

weeks after contact with the infectious source.

• Recent converters, as indicated by a tuberculin skin test (2=10 mm increase

within a 2-year period for those <35 years old; 5*15 mm increase for those 2= 35

years of age).

• Persons with abnormal chest radiographs that show fibrotic lesions likely to

represent old healed tuberculosis (2=5 mm).

• Intravenous drug users known to be HIV-seronegative (2=10 mm).

• Persons with medical conditions that have been reported to increase the risk of

tuberculosis (2=10 mm).

In addition, in the absence of any of the above risk factors, persons <35 years of

age in the following high-incidence groups are appropriate candidates for preventive

therapy if their reaction to a tuberculin skin test is 2=10 mm:

• Foreign-born persons from high-prevalence countries.

• Medically underserved low-income populations, including high-risk racial or

ethnic minority populations, especially blacks, Hispanics, and Native Americans.

The criterion for a positive reaction to a skin test (in millimeters of induration) for each group

is given in parentheses and is based on data cited in references 7 7-73.
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• Residents of facilities for long-term care (e.g., correctional institutions, nursing

homes, and mental institutions).

In addition to the groups listed above, public health officials should be alert for

other high-risk populations in their communities. For example, through a review of

cases reported in the community over several years, health officials may use

geographic or sociodemographic factors to identify groups that should be targeted

for intervention. Screening and preventive therapy programs should be initiated and

promoted within these populations based on an analysis of cases and infection in the

community. To the extent possible, members of high-risk groups and their health

care providers should be involved in the design, implementation, and evaluation of

these programs. Staff of facilities in which an individual with disease would pose a

risk to large numbers of susceptible persons (e.g., correctional institutions, nursing

homes, mental institutions, other health-care facilities, schools, and child-care facili

ties) may also be considered for preventive therapy if their tuberculin reaction is

s*10 mm induration.

Preventive Therapy

The usual preventive therapy regimen is isoniazid (10 mg/kg daily for children, up

to a maximum adult dose of 300 mg daily). The recommended duration of isoniazid

preventive treatment varies from 6 to 12 months of continuous therapy (9). Twelve

months of therapy is recommended for persons with HIV infection and persons with

stable abnormal chest radiographs consistent with past tuberculosis. The other

groups should receive a minimum of 6 continuous months of therapy.

To ensure that persons in high-risk groups comply with therapy, health-care

personnel should, if necessary, directly observe the therapy. Isoniazid can be given

twice weekly in a dose of 15 mg/kg (up to 900 mg) when therapy must be directly

observed and resources are inadequate for daily therapy. Recommendations of the

ACET are summarized in Table 1.

TABLE 1. Criteria for determining need for preventive therapy for persons with

positive tuberculin reactions, by category and age group

Age group (yrs)

Cateao

With risk factor*

No risk factor

High-incidence group1

Treat at all ages if reaction to 5TU purified protein derivative (PPD)

3=10 mm (or 3=5 mm and patient is recent contact, HIV-infected, or
has radiographic evidence of old TB)

Treat if PPD 3=10 mm Do not treat

No risk factor Treat if PPD 3=15 mms Do not treat
Low-incidence group

*Risk factors include HIV infection, recent contact with infectious person, recent skin-test

conversion, abnormal chest radiograph, intravenous drug abuse, and certain medical risk
factors (see text).

■"^High-incidence groups include foreign-born persons, medically underserved low-income pop
ulations, and residents of long-term-care facilities.

5Lower or higher cut points may be used for identifying positive reactions, depending upon the
relative prevalence of Myobacterium tuberculosis infection and nonspecific cross-reactivity in
the population.
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Patients should be thoroughly educated and should be monitored monthly, in

person, by appropriately trained personnel. Isoniazid preventive therapy should not

be prescribed if monthly monitoring cannot be done. Some data indicate that black

and Hispanic women, especially postpartum, may be at greater risk of serious or fatal

adverse reactions and, therefore, should be closely monitored (74-76). Reducing the

risk of adverse reactions, even when this risk is low, is as important as providing the

benefits of preventive therapy. Additional details on preventive therapy have been

published (9).
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