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Multidrug-Resistant Tuberculosis

This issue of MMWR Recommendations and Reports contains three reports about

tuberculosis (TB), which were stimulated by the recent emergence of institutionally

based outbreaks of multidrug-resistant (MDR) TB. A national meeting was held at

CDC on January 22-23, 1992, on "Meeting the Challenge of Multidrug-Resistant

Tuberculosis." Results of the discussions at this meeting (summarized in this issue)

were an important component in the deliberations of the TB Task Force convened by

the Director of CDC. The Task Force developed the "National Action Plan to Combat

Multidrug-Resistant Tuberculosis," which was first released in limited circulation in

April 1992, and which supplements the 1989 "Strategic Plan for the Elimination of

Tuberculosis in the United States." The Action Plan is now forming the basis for

strategies at federal, state, and local levels in both the public and private sectors. This

issue of Recommendations and Reports concludes with practical guidelines for

clinicians who manage persons exposed to patients infected with MDR-TB organ-
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Multidrug-Resistant Tuberculosis

Summary

At no time in recent history has tuberculosis (TB) been as great a concern as

it is today. TB cases are on the increase, and the most serious aspect of the

problem is the recent occurrence of outbreaks of multidrug-resistant (MDR) TB,

which pose an urgent public health problem and require rapid intervention. A

Task Force composed of representatives of many federal agencies has devel

oped a National Action Plan for addressing this problem. The Task Force

identified a number of objectives to be met if MDR-TB is to be successfully

combatted. These objectives fall under the categories of a) surveillance and

epidemiology—determining the magnitude and nature of the problem; b)

laboratory diagnosis—improving the rapidity, sensitivity, and reliability of

diagnostic methods for MDR-TB; c) patient management— effectively manag

ing patients who have MDR-TB and preventing patients with drug-susceptible

TB from developing drug-resistant disease; d) screening and preventive

therapy-identifying persons who are infected with or at risk of developing

MDR-TB and preventing them from developing clinically active TB; e) infection

control-minimizing the risk of transmission of MDR-TB to patients, workers,

and others in institutional settings; f) outbreak control; g) program evaluation -

ensuring that TB programs are effective in managing patients and preventing

MDR-TB; h) information dissemination/training and education; and i) research

to provide new, more effective tools with which to combat MDR-TB.

The Action Plan lays out a series of activities to be undertaken at the national

level. For each category, the Plan presents statements of problems to be

overcome, followed by a summary of the objective to be achieved and steps to

be carried out. For each implementation step, responsibility is assigned to the

appropriate organization and start-up dates are listed.

INTRODUCTION

Tuberculosis (TB) is an infectious disease caused by the bacterium Mycobacterium

tuberculosis, which is spread almost exclusively by airborne transmission. Although

the disease can affect any site in the body, it most often affects the lungs. When

persons with pulmonary TB cough, they produce tiny droplet nuclei that contain TB

bacteria, which can remain suspended in the air for prolonged periods of time.

Anyone who breathes air that contains these droplet nuclei can become infected with
TB.

A person who becomes infected with the TB bacillus remains infected for years.

Usually a person with a healthy immune system does not become ill, but is usually

not able to eliminate the infection without taking an antituberculosis drug. This

condition is referred to as "latent tuberculous infection." Persons with latent tuber

culous infection are asymptomatic and cannot spread TB to others. Generally, a
positive TB skin test is the only evidence of infection. About 10-15 million persons in

this country are infected with M. tuberculosis. About 10% of otherwise healthy
persons who have latent tuberculous infection will become ill with active TB at some
time during their lives.
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TB Control Programs

Our programs for controlling TB have two major arms. The first and highest

priority is to detect persons with active TB and treat them with effective antitubercu-

losis drugs. Effective treatment keeps the patients from dying of TB and stops the

transmission of infection to other persons in the household, at the work site, or in the

community. Treatment of active TB involves taking multiple antituberculosis drugs

daily (or two or three times weekly) for at least 6 months. If the patient does not take

the medications for the full treatment period, the disease may not be cured and may

recur. If medications are not prescribed properly or taken regularly, the TB organisms

can become resistant to the drugs, and drug-resistant TB may then be transmitted to

other persons. Drug-resistant disease is difficult and expensive to treat. Thus, the

most important step to prevent drug-resistant disease is to ensure that patients take

all their medication. Directly observed therapy is the best way of ensuring patient

compliance.

The second major control intervention is to detect and preventively treat persons

who do not have active TB, but who have latent tuberculous infection and may be at

high risk of developing active TB. With drug-susceptible TB, preventive therapy with

isoniazid greatly reduces the risk of developing active TB. Preventive therapy requires

treatment daily or twice weekly for a minimum of 6 months, and many patients do not

complete a full course of therapy without direct observation.

Increase in TB Cases

The United States had a significant decline in the number of TB cases over the past

several decades-from >84,000 cases in 1953 to a nadir of approximately 22,000

cases in 1984. In 1987, the Department of Health and Human Services established an

Advisory Committee (now Council) for the Elimination of Tuberculosis (ACET). In

1989, the ACET published the Strategic Plan for the Elimination of Tuberculosis in the

United States. The Plan established a national goal of TB elimination (i.e., an

incidence of <1 case per 1 million population) by the year 2010. An interim goal for

the year 2000 is an incidence of 3.5 cases per 100,000 population.

Since the Strategic Plan was published, dramatic changes in the incidence and

epidemiology of TB have jeopardized the goal of TB elimination. In 1984, the

long-standing annual decline in TB cases abruptly ended, and from 1985 through

1991, approximately 39,000 more cases were reported than would have been

expected had the previous downward trend continued.

Much of the recent increase in cases is believed to be due to TB among persons

infected with human immunodeficiency virus (HIV). For HIV-infected persons who

have latent tuberculous infection, the risk of developing active TB is 7%-10% per year.

Even more dramatic is the effect seen when persons who are already infected with

HIV become newly infected with M. tuberculosis. In two outbreaks in which HIV-

infected persons were exposed to cases of infectious TB, 40% of the exposed persons

developed active TB within a few months; thus, among such persons, active TB

develops soon after infection and progresses rapidly, often resulting in death. Other

groups at high risk for TB include persons in group or institutional settings, such as

correctional facilities, shelters for the homeless, residential care facilities, nursing

homes, and hospitals, where the environments may be conducive to airborne

transmission of TB.
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Drug-Resistant TB

Recently, drug-resistant TB has become a serious concern. In a recent survey in

New York City, 33% of cases had organisms resistant to at least one drug, and 19%

had organisms resistant to both isoniazid and rifampin, the two most effective drugs

available for treating TB. When organisms are resistant to both isoniazid and

rifampin, the course of treatment increases from 6 months to 18-24 months, and the
cure rate decreases from nearly 100% to =s60%.

Drug-resistant TB is not limited to New York. CDC recently conducted a nationwide

survey of drug resistance among all TB cases provisionally reported during the first

3 months of 1991. Overall, 14.4% of these cases tested had organisms resistant to at

least one antituberculosis drug, and 3.3% had organisms resistant to both isoniazid

and rifampin. Furthermore, the drug resistance problem appears to be worsening. For

example, from 1982 to 1986, only 0.5% of new cases were resistant to both isoniazid

and rifampin; by 1991, this proportion had increased to about 3.1%. Among recurrent

cases, 3.0% were resistant to both drugs during 1982-1986, but in 1991 this

proportion had more than doubled, to 6.9%.

Against this background of increasing numbers of TB cases and increasing

numbers of drug-resistant cases, a serious new phenomenon has appeared: out

breaks of multidrug-resistant (MDR) TB in institutional settings. From 1990 through

early 1992, CDC, in collaboration with state and local health departments, investi

gated seven outbreaks of MDR-TB in hospitals and correctional facilities in Florida

and New York. To date, these outbreaks have included >200 MDR cases. Virtually all

these cases had organisms resistant to both isoniazid and rifampin, and some had

organisms resistant to seven antituberculosis drugs. Most of the patients in these

outbreaks were infected with HIV. Mortality among patients with MDR-TB in these

outbreaks was high, ranging from 72% to 89%, and the median interval between TB

diagnosis and death was short, from 4 to 16 weeks. In addition to hospitalized patients

and inmates, transmission of MDR-TB to health-care workers and prison guards has

also been documented; at least nine of these workers have developed active MDR-TB,
and five of them have died.

The rise in drug-resistant TB and the outbreaks of MDR-TB are a manifestation of

serious underlying problems in the health-care infrastructure in the United States. An

increasing proportion of TB cases is occurring among persons who were born in
another country or who are homeless, who have substance abuse problems or

mental illness, or who have other socioeconomic or medical problems, such as HIV

infection, that make compliance with therapy difficult. Yet, at the same time that the

number and complexity of TB cases have been increasing, fiscal constraints in

government at all levels have led to cutbacks in many TB control programs. As a

result, health departments have not had adequate resources to place all potentially

noncompliant patients on directly observed therapy or to bring outbreaks under

control. There have been shortages of antituberculosis drugs and significant in
creases in their costs. Screening and preventive therapy have not been offered

consistently to many groups at high risk of TB (e.g., HIV-infected persons) because of
limited resources.

Several other factors have contributed to the outbreaks. The increasing incidence
of TB in many areas is bringing more persons with active, infectious TB into
institutional settings, such as health-care and correctional facilities, many of which
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serve populations in which there is also a high proportion of HIV-infected persons.

This convergence creates an opportunity for transmission of TB, and many areas lack

adequate facilities and practices for controlling the transmission of airborne disease

or for adequately treating and managing TB patients. In addition, recognition of

drug-resistant TB has often been delayed because current methods for diagnosing TB

and performing drug susceptibility tests require weeks to months to complete.

Furthermore, the selection of drugs available for treating TB is limited, which makes

the treatment of drug-resistant cases particularly difficult.

In response to the emergence of MDR-TB, a federal Task Force was convened in

December 1991 to develop a national plan to combat the problem. This document

summarizes that plan by identifying the problems that need to be addressed,

outlining the objectives for addressing each problem, and listing the implementation

steps needed to attain each objective. Attached to each implementation step is a

time frame for initiating the step. Many activities that are indicated as beginning in

1992 and 1993 will continue in subsequent years.

The National Action Plan does not replace the Strategic Plan for Elimination of

Tuberculosis; rather, it identifies steps that need to be taken quickly to address the

MDR-TB problem specifically. This plan is a blueprint for action by federal agencies.

However, many of the implementation steps will depend on the cooperation of many

sectors of society.

SURVEILLANCE AND EPIDEMIOLOGY

Determine the magnitude and nature of the problem.

To combat MDR-TB, it is first necessary to determine the magnitude of the problem

and the factors that are associated with its spread. Surveillance involves collecting

information about a condition, such as TB, that allows us to see trends in the disease

over time and in specific geographic areas and provides an estimate of morbidity and

mortality and a basis for allocation of resources. Although surveillance for TB has

been ongoing for decades, it should be expanded to capture information necessary to

track the emergence of multidrug resistance. Epidemiology includes studies that

define the factors that promote or retard the development of a given disease, such as

MDR-TB. Epidemiologic studies will help identify where MDR-TB is being spread,

what activities are associated with increases or decreases in transmission, and which

preventive strategies are effective.
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Problem 1

National surveillance systems are inadequate to accurately determine the fre

quency and patterns of drug-resistant TB.

Objective:

Develop nationwide surveillance systems for determining the drug

patterns of persons with active TB.

Implementation steps

1. Develop a resolution to promote routine

drug-susceptibility testing of M. tuber

culosis isolates.

2. Add reporting of drug-susceptibility re

sults to the CDC Report of Verified Case

of TB (RVCT) System, which collects

data on persons with TB.

3. Increase CDC support to states for ex

pansion of the RVCT surveillance sys

tem to collect additional information,

such as results of drug-susceptibility

testing.

4. Develop the capacity to transmit RVCT

data electronically between state health

departments and CDC to enable more

rapid collection and dissemination of

data on drug susceptibility.

5. Develop a module to facilitate reporting

of M. tuberculosis drug-susceptibility

patterns by using the Public Health Lab

oratory Information System (PHLIS),

which collects nationwide data on M.

tuberculosis isolates processed in state

public health laboratories.

6. Develop a software package that links

TB management and surveillance sys

tems, including the Tuberculosis Data

base System (TBDS), RVCT, National

Electronic Telecommunication Surveil

lance System (NETSS), and PHLIS data

sets at the state level.

7. Provide on-site support in computer

programming and use as needed to

support TB data collection and analysis.

Responsible

organization

CDC

CSTE/ASTPHLD

CDC

CSTE

TB control programs

CDC

CDC

CDC

ASTPHLD

CDC

CSTE

ASTPHLD

CDC

susceptibility

Start date

1992

1993

1992-93

1992-93

Under way

1992-93

1992-93
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Problem 2

Hospitals, correctional facilities, and other institutional settings have been the

focus of outbreaks of MDR-TB. The extent of MDR-TB transmission in the

community has not been well studied. Epidemiologic studies and surveillance

data are needed to assess the risk of infection and disease and factors promoting

TB transmission in institutional settings, as well as the extent of community

transmission.

Objective:

Conduct epidemiologic investigations and studies to better define the scope and

magnitude of the problem, to identify risk factors for transmission of TB in special

settings, and to define the extent of MDR-TB transmission in the community.

Responsible

Implementation steps organization Start date

1. Draft a coordinated approach to out- CDC Underway

break investigation, and define specific

issues to be addressed in outbreak in

vestigations (e.g., quantitate disease

attack rates among exposed persons).

2. Investigate MDR-TB outbreaks in hospi- CDC Ongoing
tals, other health-care facilities, prisons, TB control programs

other institutional settings, and the

community, as indicated.

3. Enhance MDR-TB-related health hazard CDC Ongoing
investigations and technical assistance.

4. Consider collecting additional informa- CDC 1992-93
tion to identify exposures in high-risk TB control programs

settings (e.g., correctional facilities).

5. Conduct epidemiologic studies to iden- CDC Ongoing
tify risk factors for transmission of BOP

MDR-TB in health-care facilities, correc

tional facilities, and other settings

where there is risk of TB transmission.

6. Collect information on contacts of re- CDC 1992-93

ported MDR-TB patients who have been

identified, examined, and found in

fected, so that the incidence of MDR-TB

infection can be monitored.

7. Conduct epidemiologic studies to define CDC 1993

the extent of MDR-TB transmission in

communities affected by MDR-TB out

breaks.

8. Develop a model to forecast the effect CDC 1992-93

of MDR-TB on trends in TB morbidity.

9. Create a subcommittee of the Task CDC 1992-93
Force to assess and forecast the eco- HCFA

nomic impact of TB and MDR-TB and AHCPR

the costs of implementing this Action OSHA

Plan.



Vol.41 /No. RR-11

Problem 3

Certain subgroups of the population, including workers and clients of some

service occupations, are at increased risk of TB. Data are needed to assess the risks

and patterns of M. tuberculosis infection and active TB (both MDR-TB and

drug-sensitive TB) among workers and others in settings where there is a risk of

TB transmission.

Objective:

Determine the patterns of TB disease and infection among workers and others in

settings where there is a risk of TB transmission, and characterize current programs

for TB infection screening and infection control in these settings.

Implementation steps

1. Explore the feasibility of collecting and

coding data on personal risk factors,

including occupation, to allow determi

nation of high-risk settings for MDR-TB.

2. Perform a survey of hospital-based TB-

related activities, including skin-testing

programs for workers, infection control

standards, and laboratory capabilities.

3. Develop a sentinel surveillance program

for TB infection among health-care

workers to assess their risk of TB infec

tion and the risk of active TB for those

whose skin tests convert to positive.

4. Perform a survey of TB-related activities

(worker skin-testing programs, infection

control standards, and laboratory capa

bilities) in other high-risk occupational

settings, including correctional facilities

and drug-abuse treatment centers.

5. Develop a TB infection sentinel surveil

lance program to assess the risk of TB

infection and active TB among workers

in other high-risk occupational settings,

including correctional facilities and

drug-abuse treatment centers.

6. Perform studies on risk factors for TB

infection among workers in settings

where surveillance programs document

an excess risk of TB infection and active

TB.

Responsible

organization Start date

CDC

BOP

ADAMHA

CDC

BOP

ADAMHA

CDC

ADAMHA

1992

1993

1993-95
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Problem 4

Persons with HIV infection have been the focus of recent MDR-TB outbreaks;

however, the impact of HIV infection on TB trends has not been well characterized.

Information is needed to assess the impact of HIV infection on recent trends in TB

disease and infection, including MDR-TB, in the United States.

Objective A:

Characterize the HIV infection status of persons with TB and forecast the effect of

HIV on future TB trends.

Implementation steps

1. Obtain assurance of confidentiality pro

tection under Section 308(d) and 301 (d)

of the Public Health Service Act for CDC

surveillance activities that include infor

mation on the HIV status of persons

with TB.

2. Work with state and local health depart

ments to assure confidentiality of TB/

HIV information at all levels. Such mea

sures would include providing training

to state and local health department

staff on maintenance of confidentiality.

3. Collect data on the HIV infection status

of TB patients reported through the

RVCT, in accordance with state laws.

4. Continue HIV serosurveys in sentinel TB

clinics.

Responsible

organization Start date

CDC

State TB and

HIV control programs

CDC

State TB and

HIV control programs

HIV/AIDS surveillance

coordinators

CSTE

1992-93

5. Collect data on the HIV infection status

of TB patients through unlinked sero-

prevalence surveys in TB clinics.

6. Collect data on TB exposure and dis

ease in cohorts of women and children

in ongoing perinatal HIV transmission

studies.

7. Develop a model of TB/HIV co-infection

to forecast the effect of HIV on TB mor

bidity trends.
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Objective B:

Study drug-susceptibility patterns, treatment, and risk factors for TB among

HIV-infected persons and perform surveillance of skin-test reactivity, anergy testing,

and use of preventive therapy for persons with HIV infection.

Implementation steps

1. Perform surveillance of TB testing prac

tices, TB disease, drug susceptibility,

and use of preventive therapy among

HIV-infected persons through modifica

tion of the existing Adult/Adolescent

Spectrum of Disease (ASD) and Pediat-

ric Spectrum of Disease (PSD) surveil

lance systems, and the Community Pro

gram for Clinical Research on AIDS

(CPCRA) and its Observational Data

Base. These systems monitor diseases

occurring among persons with HIV in

fection.

2. Expand cooperative agreement with the

National Public Health and Hospital In

stitutes (NPHHI).

3. Enhance the HIV and AIDS reporting

system to collect supplemental TB data,

including the drug-susceptibility pat

terns of persons reported to have TB.

4. Add TB skin testing to the battery of

routine tests carried out in existing na

tional and international AIDS epidemiol

ogy cohort studies to determine the re

lationship between diminished reactivity

to the TB skin test and immunologic

status and to analyze the incidence and

prevalence of TB among HIV-infected

Responsible

organization Start date

CDC

NPHHI

CDC

State HIV and

TB programs

HIV/AIDS surveillance

coordinators

1992-93

1992-93

LABORATORY DIAGNOSIS

Make the laboratory diagnosis of MDR-TB more rapid, sensitive, and reliable.

Many laboratory techniques for the diagnosis of TB and for identification of drug

resistance were developed in the 1950s and 1960s. Although more accurate, rapid,

and sophisticated methods are now available, these techniques have not been widely

implemented, as TB was thought to be a declining disease and resources were shifted

away from mycobacteriology laboratories. Now that both TB and drug resistance are

increasing, the most current technologies need to be applied to their fullest capacity.
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Problem 5

The most rapid currently available laboratory technologies to identify MDR-TB

are not in widespread use in state and local health department laboratories.

Objective:

Increase the awareness and understanding of MDR-TB in the laboratory commu

nity, and upgrade the mycobacteriology capacity of state and local public health

laboratories.

Implementation steps

1. Conduct a survey of current laboratory

practices and capabilities in state and

territorial mycobacteriology laborato-

Responsible

organization

CDC

ASTPHLD

Start date

2. Develop cooperative agreements with

state and local health departments to

provide equipment and personnel to

upgrade mycobacteriology laboratories.

3. Develop state and regional laboratory

centers that can rapidly identify and de

termine drug susceptibilities of M. tu

berculosis isolates.

4. Develop a national specimen bank of

MDR-TB isolates for use in proficiency

testing and research.

5. Explore upgrading the drug-

susceptibility proficiency testing pro

gram, in collaboration with the College

of American Pathologists.

6. Develop self-assessment tools for labo

ratories to evaluate their practices.

7. Develop a proficiency testing module to

evaluate ability to use new technolo

gies.

8. Expand Laboratory Performance Infor

mation Exchange Systems for laborato

ries to share information on new tech

nologies.

CDC

ASTPHLD

Ongoing

1993-98
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Problem 6

As the outbreak spreads to more geographic areas, current laboratory capacity

to track and characterize the epidemic of MDR-TB may not be adequate.

Objective:

Enhance laboratory capacity to support outbreak investigations and special studies

of MDR-TB.

Implementation steps

1. Continue to support outbreak investiga

tions through subtype characterization

of isolates via DNA fingerprinting and

enhanced drug-susceptibility testing.

2. Promulgate the use and transfer of

proven, developed rapid diagnostic

tests to clinical laboratories (e.g., radio-

metric culture and susceptibility testing,

high-performance liquid chromatogra-

phy, nucleic acid probes).

3. Develop strategies to transfer technolo

gies for subtype characterization of iso

lates via DNA fingerprinting to state and

city health departments, as appropriate.

Responsible

organization Start date

Ongoing

Ongoing
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Problem 7

Approximately 700,000 aliens* apply for permanent resident status annually in

the United States. Under provisions of the Immigration and Nationality Act, each

of these persons must receive a medical examination that includes an examina

tion for TB. The quality of laboratories used by examining physicians abroad may

not be adequate to perform sputum smear examinations to identify infectious TB

or to perform drug-susceptibility tests.

Objective:

Evaluate the ability of these overseas screening laboratories to detect acid-fast

bacilli, identify M. tuberculosis, and carry out drug-susceptibility tests; enhance their

capability as needed.

Implementation steps

1. Identify the top 20 immigrant visa-

processing posts abroad (in terms of

the number of visas issued) with a high

incidence of TB in the indigenous popu

lation.

2. Evaluate the TB diagnostic capabilities

of laboratories used by examining phy

sicians and identify those that require

upgrading.

3. Provide any training necessary to up

grade laboratory proficiency in collect

ing sputum, identifying positive sputum

smears, identifying the TB bacillus, and

performing drug-susceptibility tests.

4. Provide oversight, proficiency testing,

and consultation to ensure adequate TB

diagnostic and drug-susceptibility test

ing capability.

Responsible

organization Start date

Ongoing

PATIENT MANAGEMENT

Prevent patients with drug-susceptible TB from developing drug-resistant disease.

Effectively manage patients who have developed drug-resistant disease.

A generation ago, TB was a common problem that most physicians had experience

in treating. With the decline of TB, this expertise was lost. In addition, the lack of

health-care coverage for a large segment of our society has led to inadequate

resources for treatment of many patients with TB, including MDR-TB. Moreover, drug

resistance has made treatment much more complicated and expensive. Thus, we

need to upgrade our national ability to provide optimal treatment for all patients.

*The term "alien" is defined in the U.S. Immigration and Nationality Act as any person not a

citizen or national of the United States.
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Problem 8

TB treatment must be given for a minimum of 6-9 months. If TB patients do not

complete therapy, they may not be cured, and if they take medications incorrectly,

the organisms may become drug resistant. Therefore, TB patients need some

degree of supervision to ensure compliance with and completion of therapy.

Objective:

Provide guidance regarding a step-wise approach to assure completion of therapy

for all TB patients, with particular emphasis on implementation of directly observed

therapy (DOT).

Responsible

Implementation steps organization Start date

1. Increase CDC grant-supported DOT.

2. Encourage state- and locally supported

DOT.

3. Expand use of the CDC Outreach

Training Course that promotes en

hanced compliance/DOT.

4. Recommend DOT policies for TB pro

grams, with emphasis on areas with a

high prevalence of drug-resistant dis-

1992-95

1992-95

Ongoing

1992-95

Foster Medicaid and other third-party

funding for DOT. Encourage DOT in

primary care facilities, drug treatment

centers, HIV/AIDS residential facilities,

HIV clinics, migrant clinics, and shel

ters.

Promote the use of DOT by health-care

providers.

7. Issue new CDC/American Thoracic

Society/Infectious Disease Society of

America/American Academy of Pediat

rics Treatment Statement emphasizing

extensive use of DOT.

8. Provide ongoing technical assistance,

both on-site and telephone, to promote

expanded use of DOT in the field, as

well as in clinics and other sites, by

health departments and other health

care providers, e.g., community-based

organizations (CBOs), Visiting Nurse As

sociation, and correctional facilities.

HCFA

HRSA

ADAMHA

NCET

CDC

HRSA

ADAMHA

NASADAD

Ongoing

Ongoing
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9. Include DOT workshop at National TB

Conference.

10. Perform a survey of state and local

health departments to identify addi

tional approaches being used to en

hance patient compliance (including

use of incentives and treatment in spe

cial settings, e.g., shelters for the

homeless, long-term hospitalization,

drug-abuse treatment sites, court-

ordered DOT, and quarantine).

11. Contract to study effectiveness and

cost-effectiveness of various TB treat

ment strategies, including DOT in the

field, DOT in clinics, DOT in special

settings such as drug-abuse treatment

sites, and use of incentives.

CDC

ADAMHA

CDC

ADAMHA

June 19, 1992

1992

1993

CDC

ADAMHA

Problem 9

Approximately 700,000 aliens apply for immigrant visas abroad annually. Many

of these applicants live in countries that have a high incidence of MDR-TB because

of inadequate programs for managing and treating persons with TB.

Objective:

To decrease the likelihood of introduction of MDR-TB to the United States, evaluate

the feasibility of establishing DOT programs in four or five of the countries from

which a high volume of immigration originates and which have a high incidence of

TB.

Responsible

Implementation steps organization Start date

1. Study feasibility of establishing DOT CDC 1993

programs in four or five countries with

high incidence of TB from which a high

volume of immigrants originate.

2. Work with the Departments of State and CDC 1993

Justice to develop and implement DOT

programs overseas.

3. Work with clinics and physicians who CDC

examine a high volume of immigrants

to implement pilot DOT programs for

visa applicants.

4. Evaluate the efficacy of pilot DOT pro- CDC 1994

grams.

5. Continue providing oversight, consulta- CDC Ongoing

tion, and evaluation for successful DOT

programs overseas.
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Problem 10

Few inpatient facilities are available for long-term treatment of patients with

complicated TB cases, particularly those with MDR-TB, and many areas do not

have a method of paying for these services.

Objective:

Explore varying options for long-term institutionalization of TB patients, including

patients with MDR-TB, and assist health departments in securing Medicare, Medicaid,

and other funds for financing institutional care.

Implementation steps

Responsible

organization Start date

1. Respond to requests from states for

possible solutions when problem cases

Ongoing

2. Prepare an options paper for handling

persons in need of long-term hospital-

ization, addressing cost issues.

3. Survey state health departments for in

formation on available facilities and cur

rent state practices regarding Medicare

or Medicaid payment for TB hospitaliza-

tion.

4. Review findings of the survey and ex

amine possibility of expanding Medi

care or Medicaid coverage to include all

TB or MDR-TB patients in need of insti

tutionalization.

5. Determine need for revised rules, regu

lations, and policy for paying for long-

term treatment of patients with compli

cated TB cases. Develop and implement

a strategy.

6. Disseminate findings from the survey,

recommend options for long-term insti

tutionalization, and provide information

to states on how to secure financing.

7. Review HCFA policies relevant to inpa

tient treatment of patients with TB.

Identify need for modifications.

CDC

HCFA

ADAMHA

HRSA

CDC

HCFA

ASTHO

CDC

HCFA

ADAMHA

HRSA

CDC

HCFA

CDC

HCFA

HCFA

CDC

1992

1992

1992

1993

1993

Under way
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Problem 11

Many TB patients do not have health insurance. Local health

budgets have difficulty providing adequate services to all who

June 19,1992

department

need them.

Resultant breaks in the continuity of care may lead to the development of

drug-resistant disease.

Objective:

Find means to pay for outpatient services to persons who do not have third-party

coverage.

Implementation steps

1. Identify types of patients who could

qualify for Medicaid/Medicare coverage

for preventive or curative services.

2. Identify types of curative or preventive

services that could qualify for Medicaid/

Medicare coverage.

3. Distribute memorandum to regional and

state Medicaid/Medicare offices outlin

ing HCFA policy concerning payment of

claims for TB preventive or curative ser

vices.

4. Explore means for reimbursement of TB

preventive services that are not cur

rently covered by Medicaid/Medicare.

5. Notify regions, states, large cities, and

territories about federal policy concern

ing Medicaid and Medicare coverage for

preventive and curative TB services.

6. Seek advice from the Social Security

Administration on the possibility of

modifying the Disability Definitions to

include TB.

7. Initiate discussions with private insurers

to explore options for funding TB treat

ment and prevention.

Responsible

organization

HCFA

HCFA

HCFA

CDC

HRSA

HCFA

CDC

CDC

HCFA

CDC

Start date

1992

1992

1992

1993

1992

1992

1992
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Problem 12

TB patients, particularly those with MDR-TB, often require specialized services

that are difficult to provide in all acute-care hospitals and outpatient clinics.

Objective:

Evaluate the feasibility of developing specialized inpatient and outpatient TB

treatment units and regional inpatient treatment centers.

Implementation steps

1. Work with selected health departments

to explore the advantages and disad

vantages of specialized TB treatment

units.

2. Work with selected health departments

to explore third-party reimbursement

mechanisms for care in specialized TB

treatment units.

3. Work with selected health departments,

acute-care institutions, and medical

schools to establish a number of re

gional centers of excellence for treating

difficult-to-manage TB cases, especially

patients with MDR-TB.

Responsible

organization Start date

Problem 13

Drugs needed to treat TB, particularly MDR-TB, are often unavailable, and some

of them are expensive, which may be an obstacle to effective treatment.

Objective:

CDC, Food and Drug Administration (FDA), pharmaceutical manufacturers, and

others will work together to assure an ongoing supply of currently licensed antitu-

berculosis drugs at an acceptable cost.
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Implementation steps

1. Develop and maintain a list of all cur

rent manufacturers of bulk and finished

TB drugs.

2. Contact manufacturers to inform them

of the increase in TB and MDR-TB and

ask them to notify FDA if they anticipate

manufacturing and/or supply problems

or if they contemplate leaving the mar

ket.

3. Develop active surveillance of pharma

ceutical manufacturers to anticipate

manufacturing and/or supply problems

or if they contemplate leaving the mar

ket.

4. Restore stable supplies of isoniazid,

streptomycin, and para-aminosalicylic

acid (PAS) on a long-term basis.

5. In the interim, assure adequate supplies

and distribution of streptomycin and

PAS through an Investigational New

Drug mechanism until relicensing oc

curs.

6. Provide information to the FDA Task

Force on antituberculosis drug needs,

trends in TB morbidity, and other re

lated matters.

7. Establish surveillance of existing antitu

berculosis drug supplies, needs, and

costs in a representative sample of state

and local health departments.

8. Explore feasibility of a federal contract

to provide antituberculosis drugs to

state and local health departments.

Responsible

organization

FDA

FDA

FDA

FDA

FDA

CDC

CDC

CDC

CDC

June 19,1992

Start date

Ongoing

Ongoing

Ongoing

October

1992

Ongoing

Ongoing

Ongoing

1992-95
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Problem 14

Laws, regulations, and/or procedures for the quarantine, detention, reporting,

and treatment of patients may be out of date or inadequate as the epidemiology

of TB continues to evolve.

Objective:

Develop guidelines and recommendations that address the legal issues of TB

control.

Implementation steps

1. Review current federal and state laws

and regulations on quarantine, report

ing, treatment, and court-ordered DOT

of TB patients.

2. Develop draft recommendations or

guidelines for when and how to report,

treat, and obtain court orders for DOT

and quarantine of noncompliant pa

tients.

3. Seek comments on recommendations

and guidelines from state and local TB

control officials, health department legal

offices, ASTHO, ACET, and others as

appropriate.

4. Publish recommendations and guidelines.

Responsible

organization

CDC

FDA

ADAMHA

ACET

CDC

ADAMHA

Problem 15

Homeless TB patients are often not able to complete TB therapy because of lack

of stable housing and need for other social services; as a result, drug-resistant
disease may develop.

Objective:

TB patients who are homeless, have unstable living arrangements, or lack

essential social services will have access to housing for the duration of their TB

treatment and will receive assistance with social services.
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Implementation steps

1. Alert Housing and Urban Development

(HUD) and others who provide social ser

vices to the homeless about the problem.

2. Arrange a meeting involving represen

tatives of CDC, HUD, HRSA, and consor-

tia authorized under the Comprehensive

AIDS Resources Emergency Act of 1990

(also called the Ryan White Act) to ex

plore this issue.

3. Assist state and local TB control pro

grams in identifying local solutions to

lack of housing for TB patients. Collect

and disseminate information on suc

cessful strategies used in different areas.

Responsible

organization Start date

CDC

HRSA

Ongoing

Problem 16

TB among migrant and seasonal farm workers may be undiagnosed and

inadequately treated because of lack of stable housing, the unique work situation,

and geographic mobility; as a result, drug-resistant disease may develop.

Objective:

Coordinate public health systems so that migrant and seasonal farmworkers have

access to diagnosis and treatment.

Implementation steps

1. Publish recommendations for

prevention and control of TB

among migrant workers.

2. Assist state and local governments,

along with constituency groups, to

develop better tracking systems for

migrant and seasonal workers.

3. Coordinate services and

reimbursement—statewide and

interstate —among state health

offices, local health offices, and

migrant health centers.

Responsible

organization Start date

HRSA

ASTHO

Migrant Clinicians

Network

CDC

ASTHO

Migrant Clinicians

Network

USPHS Regional

Offices

CDC

HCFA
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Problem 17

TB patients who have substance abuse problems are likely to be noncompliant

with TB therapy and may develop drug-resistant disease as a result.

Objective A:

Improve patient compliance with antituberculosis regimens among substance

abusers in drug-abuse treatment centers.

Implementation steps

1. Alert ADAMHA grantees and others

who receive ADAMHA publications

about the emerging MDR-TB problem.

2. Provide guidelines to drug-abuse treat

ment providers on how to detect, pre

vent, treat, and report TB among their

clients (Treatment Improvement Proto

col Statements [TIPS] program).

3. Provide training to substance abuse

treatment staff on TB detection and

management.

4. Encourage cooperation between drug-

abuse treatment centers (DATC) and

local health departments for timely noti

fication when persons with active TB in

drug-abuse treatment are lost to follow-up.

5. Develop a system to track patients who

receive services at different DATC sites

to ensure that there is no break in their

TB treatment services.

6. Strongly encourage all ADAMHA grant

ees to include TB screening and preven

tive services in grant applications.

7. Develop a Request for Assistance (RFA)

to assess the extent of TB infection and

disease among substance abusers both

in and out of DATC, assess the rates of

compliance with antituberculosis medi

cations, and study innovative methods

to enhance compliance among substance

abusers.

Responsible

organization

ADAMHA

ADAMHA

HRSA

CDC

ADAMHA

HRSA

ADAMHA

CDC

HRSA

ADAMHA

LHD

DATC

ADAMHA

HRSA

ADAMHA

Start date

Ongoing

September 1992

September 1992

ASAP

1993

Ongoing

1993
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Objective B:

Improve patient compliance with antituberculosis regimens among substance

abusers not in drug-abuse treatment programs.

Implementation steps

1. Develop a system that encourages per

sons at high risk (including substance

abusers not in DATC) to come for TB

prevention and treatment services, pro

vides such services, and ensures patient

compliance.

Responsible

organization

CDC

LHD

ADAMHA

DATC

Start date

Problem 18

Approximately 700,000 aliens apply for permanent resident status annually. A

large percentage of these applicants come from countries where TB (including

MDR-TB) is common. Under provisions of the Immigration and Nationality Act,

many aliens with active TB are admitted to the United States with a waiver of

excludability. When such persons arrive at a U.S. port of entry (POE), CDC staff

notifies state and local health authorities at the final destination. However, CDC

does not have staff at all major POEs and must rely on the Immigration and

Naturalization Service staff to provide copies of the aliens' medical documentation

so that health authorities can be notified. Consequently, notification on some

aliens arriving with TB is missed, with resultant breaks in continuity of care and

possible development of drug-resistant disease.

Objective:

Improve the process of notifying state and local health departments about aliens

arriving with TB.

Implementation steps

Responsible

organization

1. Identify the top 10 immigrant-

processing POEs not currently staffed

by CDC.

2. Assign part-time staff to the top 10

POEs to coordinate TB medical docu

mentation and notification.
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SCREENING AND PREVENTIVE THERAPY

Identify persons who are infected with or at risk of developing MDR-TB andprevent

them from developing clinically active IB.

In addition to treating patients with active TB, patients who are infected with the TB

organism but are not yet sick must be treated. Because many persons remain in this

latent stage for years and then develop active disease, treatment of such persons will

prevent many future cases of TB. In the treatment of active TB, noncompliance with

therapy leads to the development of drug-resistant disease; however, this problem

can be reduced by preventing active disease from developing. In addition, the

development of active disease among persons infected with MDR-TB can be reduced

if a standard approach to the evaluation and management of persons exposed to

MDR-TB can be developed.

Problem 19

A standard approach to the evaluation and management of persons exposed to

MDR-TB is lacking.

Objective:

Develop and publish an approach to the evaluation and management of persons

exposed to MDR-TB.

Implementation steps
Responsible

organization Start date

1. Develop and disseminate guidelines for

evaluating and managing persons ex

posed to MDR-TB.



28 MMWR

Problem 20

June 19, 1992

Many persons in populations at high risk for TB may also be at risk for

noncompliance with therapy if active TB develops; as a result, drug-resistant TB

may develop.

Objective:

Implement screening and preventive therapy programs, including supervised

preventive therapy, among populations at high risk for both TB and noncompliance.

Implementation steps

1. Expand existing demonstration projects

for promoting skin testing and preven

tive therapy for clients in drug treat

ment programs and inmates in correc

tional facilities.

2. Expand screening for TB and tubercu

lous infection to include all immigrants

and refugees. Consider adding tubercu

lin skin testing to the medical evalua

tion of aliens.

3. Develop recommendations for each lo

cal area to maximize participation of

drug abusers in drug-abuse treatment

services and TB diagnostic, preventive,

and treatment services.

4. Initiate an RFA for TB outreach demon

stration projects to screen and place

drug abusers on preventive therapy in

several areas of the country.

5. Develop a uniform database and track

ing system for screening and preventive

therapy in DATC and correctional facili

ties.

Responsible

organization

CDC

BOP

ADAMHA

CDC

CDC

ADAMHA

NASADAD

ADAMHA

CDC

ADAMHA

BOP

Start date

1993

1993

1993

1993

1992
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INFECTION CONTROL

Minimize the risk of transmission of MDR-TB to patients, workers, and others in

institutional settings.

TB is spread by an airborne route, and anyone who breathes air containing

tubercle bacilli is at risk for acquiring infection. Because persons caring for and

persons exposed to TB patients are at high risk of acquiring TB from their infectious

patients, special precautions must be taken to prevent such spread while the best

possible care for the patient is maintained.

Problem 21

Various infection control strategies are available to prevent TB transmission in

institutional settings. These strategies are not consistently implemented, and their

effectiveness and feasibility are not well characterized.

Objective:

Assess the effectiveness and feasibility of various infection control strategies in

institutional settings (e.g., health-care facilities, substance abuse clinics, residential

treatment centers, shelters for the homeless, correctional facilities) and ensure that

appropriate procedures are implemented through educational and regulatory ap
proaches.

Implementation steps

1. Review the efficacy and cost-

effectiveness of isolation strategies.

2. Identify and prioritize TB infection con

trol procedures appropriate for hospi

tals and outpatient settings providing

care to patients who are at high risk

for TB or who are known or suspected

to have active TB.

3. Update and revise the December 7,

1990, CDC infection control guidelines

with new information and clarification

as needed, including the roles of

ventilation, ultraviolet germicidal irra

diation (UVGI), and respiratory protec
tion.

4. Develop a statement on issues related

to HIV-infected health-care workers

and TB.

5. Update statement on the role of BCG

vaccination in the control of TB, with

focus on health-care workers.

Responsible

organization Start date

1992-93

1992-93

CDC

HICPAC

CDC

HICPAC

CDC

ACIP

ACET

HICPAC
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6. Develop guidelines for selection and

use of respiratory protective devices

for protection against infection with

M. tuberculosis.

7. Develop recommendations for design,

application, installation, monitoring,

and maintenance of UVGI fixtures.

8. Develop guidelines for effective envi

ronmental TB prevention measures for

use in correctional facilities and drug-

abuse treatment settings.

9. Inspect substance-abuse centers, shel

ters for the homeless, and health-care

facilities on request to determine the

adequacy of ventilation, so that the

probability of TB transmission can be

minimized.

10. Perform cost analysis of modifying

existing health-care, correctional, and

other high-risk institutional facilities

(including drug-abuse treatment set

tings) to achieve compliance with in

fection control requirements.

11. Review OSHA requirements for TB in

fection control in health-care facilities,

including drug-abuse treatment facili

ties, and other institutional settings,

and suggest modifications and/or addi

tions to the requirements.

12. Develop a Joint Advisory Notice be

tween the Department of Health and

Human Services and the Department

of Labor on protection of workers

against occupational TB transmission.

13. Develop a guidance document for

OSHA compliance officers.

14. Enforce compliance with the General

Duty Clause for worker protection

against TB transmission.

CDC

HICPAC

CDC

HICPAC

CDC

BOP

ADAMHA

State

and

local

HDs

CDC

OSHA

HRSA

HCFA

ADAMHA

OSHA

CDC

BOP

ADAMHA

OSHA

CDC

June 19, 1992

1992

1993

1993

1993

1993

1992

OSHA

CDC

OSHA

CDC

OSHA Ongoing
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Problem 22

Tuberculin skin testing of workers in settings where there is a risk of TB

transmission is very important. Skin testing identifies workers who are infected

with M. tuberculosis and need to be evaluated for active TB and for preventive

therapy. It also serves as an indicator of the effectiveness of infection control

practices. However, tuberculin skin-testing programs are not consistently imple
mented.

Objective:

Ensure that adequate tuberculin skin-testing programs for workers are in place in

settings where there is a substantial risk of TB transmission.

Implementation steps
Responsible

organization

1. Propose to the Joint Committee on Ac

creditation for Health Organizations the

use of TB skin-test conversion rates

among health-care workers as an out

come measure of the effectiveness of

TB infection control programs in health

care facilities.

2. Develop recommendations for state reg

ulations requiring periodic TB skin test

ing of health-care workers (excepting

only those with documented positive TB

skin tests or histories of previous treat
ment for TB).

3. Develop recommendations for state reg

ulations requiring annual TB skin test

ing for corrections officers and other

workers in high-risk institutional set

tings other than health care (e.g., shel

ters for the homeless).

4. Review state regulations regarding cer

tification for persons providing TB

screening at health-care or correctional

facilities. Develop recommendations for
state regulations.

5. Support health departments in recruit

ment and assisting hospitals, correc

tional facilities, and drug-abuse treat

ment settings to develop, institute, and

demonstrate the effectiveness of pro

grams for systematic serial tuberculin

skin testing of workers.

CDC

TB control programs

ADAMHA

NASADAD
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OUTBREAK CONTROL

Control outbreaks of MDR-TB.

Because transmission of TB may not be immediately recognized, common-source

outbreaks can occur. Such outbreaks represent a challenge to public health efforts to

control TB. Strategies for control of outbreaks include rapid identification, isolation,

and treatment of infectious TB patients, evaluation of exposed persons for subclinical

or latent disease, and preventive therapy for persons at high risk for infection. Such

public health strategies have been complicated by the emergence of drug resistance,

and some existing strategies may need to be modified.

Problem 23

The control of MDR-TB outbreaks is costly and complex, requiring close

collaboration among local, state, and federal health officials and others (e.g.,

hospital officials, correctional facility officials, technical consultants).

Objective:

Facilitate collaboration of various officials and organizations in controlling MDR-TB

outbreaks.

Implementation steps

1. Develop more sensitive mechanisms to

identify outbreaks (see page 10).

2. When MDR-TB outbreaks occur, estab

lish an outbreak control team to facili

tate collaboration among various health

officials, agencies, and technical con

sultants.

3. Provide consultation to health depart

ments and institutions to facilitate con

trol of outbreaks.

Responsible

organization Start date

Ongoing

Ongoing

Ongoing

PROGRAM EVALUATION

Evaluate TB controlprograms to be sure they are effective in managing patients and

preventing the development of MDR-TB.

An important part of the TB control effort is continuous evaluation of the

effectiveness of existing control programs. Thus, methods to identify and correct

problems in control programs must be developed before such problems result in the

spread of disease, especially MDR-TB.
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Problem 24

Some TB control programs may not be effective in managing TB patients, which

may allow drug-resistant disease to develop. There is a need for assessing the

quality of TB control (including health department infrastructure, facilities, and

priorities).

Objective:

CDC, in conjunction with other agencies (e.g., the American Lung Association

[ALA], other members of the National Coalition for Elimination of TB), will assist state

and local health departments in assessing the adequacy of their TB control programs.

Implementation steps

1. Enlist as many other organizations (e.g.,

AMA, local or state medical societies,

public health associations, nursing as

sociations, laboratory groups) as possi

ble to encourage senior government

officials (e.g., mayors, governors, legis

lators, health department directors) to

request program reviews to assess the

efficacy of TB control programs.

2. Encourage state TB control programs to

work with ALA affiliates to arrange and

support these reviews.

3. Develop criteria for a model TB control

program.

4. Develop an evaluation instrument,

based on the criteria for a model TB

control program, to be used as a frame

work for conducting program evalua

tion.

5. Conduct TB program reviews on 15-20

TB control programs in areas with the

highest incidence of TB.

6. Ensure that the results of these reviews

are shared with senior government offi

cials (e.g., health department directors,

mayors, governors, legislators).

Responsible

organization

National TB Coalition

Start date

State and local

TB control

programs

State TB

elimination

committees

1992-93

1992-93

1993-94

Ongoing
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7. Assure that all state and large metropol

itan TB control programs prepare and

submit program management reports to

CDC. (These reports measure the effi

cacy of control efforts.)

8. Evaluate TB control programs (five with

the highest indices and five with the

lowest indices of completion of curative

therapy) to develop a composite of the

elements included in a successful TB

control program, and share this com

posite nationally.

Problem 25

Poor compliance with prescribed treatment promotes the development of

drug-resistant strains of M. tuberculosis, which may lead to outbreaks of MDR-TB.

Programs do not currently collect and analyze data on treatment outcomes that

would identify populations at high risk for treatment failure.

Objective:

Assess program performance by collecting information on treatment outcomes of

TB patients on an individual case basis, which will allow more effective targeting of

resources.

Implementation steps

1. Expand RVCT to collect information on

treatment outcome (e.g., continuity and

completion of therapy).

Responsible

organization
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INFORMATION DISSEMINATION/TRAINING AND EDUCATION

Effectively disseminate information about MDR-TB and its prevention and control.

Because the incidence of TB had been declining before its recent increase, many

groups do not have adequate information on prevention, treatment, control, or

laboratory procedures related to the disease. Information and communication sys

tems need to be developed to deliver expanded training and education to health-care

workers and laboratorians, and methods for disseminating educational information

to populations most heavily affected and to the general public need to be developed

or improved.

Problem 26

Expertise regarding treatment of TB, especially MDR-TB, is lacking in many

parts of the United States.

Objective:

Develop a cadre of health-care professionals with expertise in the management of

TB, including MDR-TB.

Responsible

Implementation steps organization

1. Increase knowledge about TB among NCET

health-care providers. Direct efforts at CDC

all levels of training, including under- HRSA

graduate and postgraduate levels. Ad- NJCIRD

dress content of textbooks, medical and

nursing school curricula, residency and

fellowship training, and continuing

medical education.

2. Provide supplemental training for CDC

health-care providers in special settings HRSA

(e.g., drug treatment programs, migrant ACET

clinics, HIV treatment and prevention ADAMHA

centers) regarding treatment and pre

vention of TB, with special emphasis on

compliance and adverse reactions to

therapy.

3. Work with medical schools and other CDC

organizations to develop a cadre of NCET

health professionals with expertise in NJCIRD

management of MDR-TB to staff spe

cialized TB units and regional centers of

excellence.

Start date

Ongoing
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Problem 27

Nosocomial transmission of TB to health-care workers and patients is occurring.

Such transmission is preventable if recommended infection control practices are

implemented.

Objective:

Disseminate information on the prevention of TB transmission to individuals and

in facilities that provide services to persons who already have TB or who are at high

risk for it.

Implementation steps

Responsible

organization Start date

1. Identify populations most heavily af

fected for educational intervention (e.g.,

infection control practitioners, infectious

disease physicians, primary care practi

tioners, hospital epidemiologists, and

TB nurse consultants and program

managers in state and metropolitan

health departments).

2. Develop curricula and materials on TB

infection control, principles of TB trans

mission, and techniques for improving

communication between health depart

ments and infection control practitio

ners in hospitals and correctional health

settings.

3. Work with other professional and aca

demic groups to provide TB infection

control training.

4. Establish infection control training pro

grams.

5. Develop educational materials for engi

neers and safety and health specialists

about TB infection control practices.

6. Conduct regional workshops for training

consultants in infection control technol

ogy, design, installation, and mainte-

CDC

HRSA

NCET
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Problem 28

A critical need exists for trained researchers to develop new diagnostic assays,

therapeutic agents, and vaccines to meet present and future TB public health

needs.

Objective:

Train adequate numbers of researchers to respond effectively to TB research

needs.

Implementation steps

1. Establish TB research training programs

for new investigators (postdoctoral fel

lowships and career development

awards) and for senior investigators (se

nior fellowships and visiting fellowships

at the National Institutes of Health

[NIH]).

Responsible

organization

Problem 29

Mycobacteriology laboratory personnel may not be familiar with state-of-the-art

TB diagnostic technologies and reporting practices.

Objective:

Provide training and evaluation of clinical mycobacteriology laboratory personnel

in new diagnostic techniques for TB.

Implementation steps

1. Utilize the National Laboratory Training

Network to train mycobacteriology labo

ratory personnel in new diagnostic tech

niques.

2. Develop appropriate training materials

on TB for use in the laboratory setting,

including new and emerging technolo

gies.

Responsible

organization Start date
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Problem 30

Strategies for training and delivering TB information and education to health

professionals and others have been inadequate.

Objective:

Develop an integrated system for professional information and communication on

TB.

Implementation steps

1. Educate policymakers, CBOs, and the

public about MDR-TB.

2. Develop and pilot electronic "one-stop

shopping" for TB information and edu

cation.

3. Develop and pilot a responsive informa

tion network for public health officials

that provides timely electronic data and

information for action.

4. Develop a communication strategy for

TB information that will reach the pub

lic, health-care providers, and high-risk

populations.

5. Develop templates and models for

health departments to develop relevant

media-based information campaigns.

6. Consider creating a CDC TB hotline.

7. Evaluate effectiveness of training and

education efforts.

Responsible

organization

CDC

ASTHO

USCLHO

NACHO

NCET

Start date
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RESEARCH

Perform research to identify better methods for combatting MDR-TB.

Many important questions about the biology of TB remain unanswered. However,

for many years, research efforts and funding have not been focused on TB, and few

researchers pursued careers in this area. As a result, such areas as the microbiology

of the organism, vaccines, and treatment methods warrant immediate and extensive

research. This need is highlighted by the concurrence of TB with HIV infection and the

drug resistance of the organism.

Problem 31

Research on TB needs to be conducted and promoted by a variety of agencies,

including CDC, NIH, FDA, and others. Coordination of research efforts among

these agencies will be important in ensuring that critical knowledge gaps are

addressed effectively.

Objective:

Develop a mechanism for coordinating TB research activities among the various

agencies involved.

Implementation steps

Responsible

organization Start date

1. Form a research subcommittee to en

sure interagency coordination of re

search programs.

National MDR-TB

Task Force

Problem 32

There is a critical lack of knowledge about the basic characteristics of M.

tuberculosis (e.g., growth, physiology, biochemistry, genetics, and molecular

biology). This knowledge gap is a barrier to the development of new treatment

and control modalities.

Objective:

Provide increased support for basic research on the biology of M. tuberculosis and

the host responses to infection.
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Implementation steps

1. Determine the basic mechanisms of ac

quisition of drug resistance in M. tuber

culosis infection.

2. Expand basic research on the physiol

ogy, biochemistry, and structural biol

ogy of M. tuberculosis virulence factors

and pathogenic mechanisms.

3. Determine the mechanisms of immuno-

pathogenesis of M. tuberculosis infec

tion, with special emphasis on the role

of cytokines in disease progression.

4. Determine the immunologic and bio

logic factors associated with or respon

sible for latency and reactivation of

M. tuberculosis infection.

5. Develop animal model systems to sup

port basic and applied research on

M. tuberculosis.

6. Provide purified preparations of TB ba

cilli, purified antigens, and other puri

fied components from M. tuberculosis

to facilitate research.

Responsible

organization

NIH

CDC

NIH

CDC

NIH

CDC

NIH

CDC

NIH

CDC

NIH

CDC

June 19, 1992

Start date

Ongoing

Ongoing

Ongoing

Ongoing

Ongoing

1992
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Problem 33

Existing diagnostic methods to identify persons with drug-resistant TB are very

slow, impeding treatment and control efforts.

Objective:

Develop and evaluate new technology to rapidly and reliably diagnose cases of TB

and identify patterns of drug susceptibility.

Implementation steps

Responsible

organization

1. Develop and evaluate rapid and simple

methods for subtyping M. tuberculosis

and identifying drug-resistant strains.

2. Facilitate the development of improved

diagnostic kits by systematically charac

terizing existing monoclonal antibodies

against M. tuberculosis to determine

the specificity and cross-reactivity of

mycobacterial antigens.

3. Develop and assess new methods for

rapidly evaluating the susceptibility of

tubercle bacilli in clinical isolates to an-

tituberculosis drugs.

4. Develop and evaluate antigen detection

assays and indirect serologic assays for

rapid diagnosis of active TB that can be

used in populations with either compro

mised or intact immune systems.

5. Evaluate the specificity and sensitivity

of candidate direct and indirect assays

for rapid diagnosis and identification of

resistant strains in field situations.

6. Redirect a portion of the existing Small

Business Innovation Research (SBIR)

program to encourage development of

better tests.

7. Publish program announcements to en

courage investigator-initiated (RO1)

grant applications through NIH.

8. Implement an extramural research pro

gram targeted toward development of

diagnostic tests, rapid detection of drug

resistance, and evaluation of candidate

drugs.

Start date

1992-93

CDC

HRSA
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Problem 34

Existing methods for identifying latent TB infection, especially among persons

who are immunosuppressed, lack sensitivity and specificity.

Objective:

Develop and evaluate new technologies to rapidly and reliably identify latent

tuberculous infection among both immunocompetent and immunosuppressed per-

Implementation steps

Responsible

organization Start date

1. Develop and evaluate antigen detection

assays and indirect serologic assays for

rapid diagnosis of latent TB infection

that can be used in populations with

either compromised or intact immune

systems.

2. Determine sensitivity of different diag

nostic tests for TB for HIV-infected pa

tients at different levels of immune

function.

3. Redirect a portion of the existing SBIR

program to encourage development of

better tests.

4. Publish program announcements to en

courage R01 grant applications.

1993-95
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Problem 35

43

Currently available drugs are not sufficiently effective in treating MDR-TB. The

duration of therapy required to treat TB with currently available drugs leads to

noncompliance with therapy and development of drug-resistant disease.

Objective:

Encourage the development and evaluation of new drugs and modalities to treat

and prevent MDR-TB, as well as to reduce the duration of therapy required to cure

drug-susceptible TB.

Implementation steps

1. Implement a protocol for a human trial

of preventive therapy of MDR-TB with

quinolone/pyrazinamide.

2. Initiate in vivo evaluation of quino-

lones.

3. Evaluate depot preparations for antitu-

berculous chemotherapy.

4. Establish clinical trials to evaluate the

potential antituberculosis effects of

drugs that have already been ap

proved for other indications.

5. Continue cooperative agreements with

pharmaceutical manufacturers to

screen compounds for antituberculosis

activity.

6. Encourage pharmaceutical manufactur

ers and academic researchers to de

velop and screen new compounds for

antituberculosis activity.

7. Adapt new procedures for rapid, large-

scale in vitro screening of potential

antituberculous drugs.

8. Develop ability to test the in vivo anti

tuberculosis activity in animal models

of experimental compounds found to

be active in the rapid in vitro screen

ing.

9. Design and evaluate clinical trials of

TB treatment regimens by using new

compounds and modalities (including

depot preparations).

Responsible

organization

CDC

CDC

NIH

HRSA

CDC

NIH

HRSA

NIH

CDC

FDA

CDC

FDA

NIH

CDC

HRSA

CDC

HRSA

CDC

NIH

HRSA

CDC

NIH

FDA

HRSA

Start date

Ongoing

1992

1992

1992

Ongoing

Ongoing

Ongoing

Ongoing

Ongoing
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10. Design and evaluate clinical trials of

TB preventive therapy regimens that

involve new compounds.

11. Expand existing National Cooperative

Drug Discovery Group-Opportunistic

Infections Program.

12. Initiate new research to establish drug

screening capability and develop ani

mal models.

13. Expand existing AIDS clinical research

efforts, including the AIDS Clinical Tri

als Group, CPCRA, and the Division of

AIDS Treatment Research Initiative.

14. Fund meritorious grant proposals re

ceived in response to RFAs for the de

velopment of new antituberculosis

agents.

15. Evaluate the effect of therapy on the

infectiousness of TB patients to deter

mine the interval between the initia

tion of treatment and loss of infectiv-

ity.

CDC

NIH

FDA

HRSA

NIH

HRSA

NIH

CDC

HRSA

June 19, 1992

Ongoing

Ongoing

Ongoing

1992-93

Problem 36

Currently available vaccines against TB are not reliably effective in preventing

acquisition of TB.

Objective:

Develop and evaluate new and improved vaccines to prevent infection and disease

with M. tuberculosis.

Implementation steps

1. Issue an RFA to address the following

objectives: identify and characterize im-

munogenic components of M.

tuberculosis ; determine which immu-

nogens elicit protective responses;

characterize protective host responses;

and develop animal models.

2. Evaluate candidate vaccines in phase I,

II, and III clinical trials.

Responsible

organization Start date
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Problem 37

The efficacy of various technologies for preventing TB transmission (e.g.,

general and local ventilation, UVGI, and personal protective equipment) has not

been adequately evaluated.

Objective:

Conduct basic and applied research on the efficacy and role of various control

methods for preventing transmission of TB.

Implementation steps

1. Conduct research to develop and evalu

ate the efficacy of various elements of

ventilation (e.g., negative pressure,

high-efficiency paniculate air [HEPA]

filters, laminar flow, UVGI, in-room

HEPA filtration units) and to identify air

disinfection techniques that do not re

quire major facility modifications.

2. Design sampling and analytic methods

for measuring environmental contami

nation with TB bacilli.

3. Evaluate the efficacy of respiratory pro

tective devices against bioaerosols, in

cluding particulate filter penetration,

size characterization of droplet nuclei,

and determination of respirator perfor

mance characteristics.

4. Fund extramural research to evaluate

the efficacy of UVGI, mycobacterial kill

ing kinetics (including considerations of

in-room aerosol distribution, effects of

room air circulation, and interactions

with ventilation and humidification).

5. Study the efficacy of the enclosed floor

model UVGI-fan unit.

Responsible

organization
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Problem 38

Poor patient compliance leads to development of MDR-TB. Compliance is

influenced by patient characteristics; characteristics of the health-care environ

ment, including operational factors and compliance-enhancing intervention; and

communication between patient and providers, including the quality of interper

sonal communication and use of educational materials for transfer of information

about the nature of the disease and treatment.

Objective:

Identify ways to improve compliance with therapy through behavioral research.

Implementation steps

1. Develop and test a predictor instru

ment to identify the patient factors as

sociated with poor compliance and de

velopment of MDR-TB, including

personal, social, and cultural factors.

2. Expand research on cultural influences

on health-care utilization and adher

ence among foreign-born persons and

minority groups at risk for MDR-TB.

3. Design and conduct operational re

search on characteristics of TB health

services, including case management,

data management, staff selection and

training, staff incentives, physician

training, management and organiza

tional structure, relationships with

community, community perceptions of

services, community resistance to pub

lic health services, and clinic policies

and practices.

4. Evaluate effectiveness of various ad

herence interventions, including incen

tives, supports (enablers), and provi

sion of social and additional health

care services to patients through TB

programs.

5. Conduct a study of communication

styles of TB health-care providers;

identify strengths and weaknesses and

calculate the relationship between vari

ous styles and treatment outcomes.

Responsible

organization

CDC

ADAMHA

CDC

ADAMHA

CDC

ADAMHA

Start date

1992-95

1992-96

1993-98

CDC

ADAMHA

CDC

ADAMHA

1993-97

1993-96
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6. By using research outcomes, develop

and evaluate innovative methods for

training health-care providers in effec

tive communication styles with pa

tients.

7. Survey TB treatment practices of

health-care providers to determine dis

crepancies in practices that may lead

to poor compliance and development

of MDR-TB.

8. Utilize data from the survey of TB

treatment practices of health-care pro

viders to design an in-depth study of

barriers among providers most likely

to treat patients at risk for MDR-TB.

9. Conduct formative communications

research to identify innovative and ef

fective strategies to use persuasive ed

ucational messages to reach popula

tions with high disease prevalence.

10. Evaluate educational strategies for tar

geting the health-care providers of pa

tients at risk for MDR-TB.

CDC

ADAMHA

CDC

ADAMHA

CDC

ADAMHA

CDC

ADAMHA

CDC

ADAMHA

1996-99

1993-94

1992-95

1994-97

1995-97

CONCLUSION

This National Action Plan to Combat Multidrug-Resistant Tuberculosis lays out a

series of activities that need to be undertaken at the national level. Priorities will vary

from agency to agency, and activities should be undertaken within the time frames

indicated, as resources permit. Many activities that are indicated as starting in 1992

and 1993 will continue in subsequent years. For state and local health agencies, the

highest priority remains the detection and effective treatment of active cases. The

Plan is a blueprint for action by federal agencies. However, many of the implemen

tation steps will depend on the cooperation of many sectors of society. Indeed, the

success of the plan will depend on a concerted effort and commitment at all levels

and will involve collaboration between public health and other government agencies,

professional societies, voluntary agencies, health-care providers, and many others.

Today the United States is at a critical point in history with respect to TB. Although

a number of factors, including MDR-TB, are having an adverse effect on the TB

problem, TB can be controlled and eventually eliminated if aggressive action is taken

immediately. If such action is not taken, the TB problem will continue to grow in size

and in complexity, and the costs of containing it will escalate.
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Meeting the Challenge of

Multidrug-Resistant Tuberculosis:

Summary of a Conference

Summary

On January 22-23, 1992, a conference on "Meeting the Challenge of

Multidrug-Resistant Tuberculosis" (MDR-TB) was held at the Centers for Dis

ease Control, with >400 attendees. Plenary presentations summarized the

nature and magnitude of the problem, and work groups were formed to address

six issues: public health, epidemiology and surveillance, infection control and

environment, laboratory diagnosis and research, therapy, and training and

education. Participants concluded that existing tools for diagnosis, patient

management, and infection control must be more thoroughly implemented and

that research to develop new approaches to diagnosis and therapy is critically

needed. Discussions at the conference provided information that has been used

to develop the National Action Plan to Combat Multidrug-Resistant Tuberculo-

INTRODUCTION

After decades of decline, the incidence of tuberculosis (TB) in the United States has

increased in recent years. Furthermore, a number of TB outbreaks due to multidrug-

resistant strains of Mycobacterium tuberculosis have been reported. Therefore, on

January 22-23, 1992, a conference on "Meeting the Challenge of Multidrug-Resistant

Tuberculosis" (MDR-TB) was held at CDC. The conference was attended by >400

persons from 47 state health departments, CDC, other federal agencies, and many

professional and voluntary organizations. After plenary sessions presented the nature

and magnitude of the problem, attendees divided into six work groups to address the

following issues: public health, epidemiology and surveillance, infection control and

environment, laboratory diagnosis and research, therapy, and training and education.

SUMMARY OF PLENARY PRESENTATIONS

In recent years, TB had become confined to definable population groups, such as

disadvantaged populations, immigrants from countries with a high prevalence of TB,

the elderly, substance abusers, persons in correctional facilities and nursing homes,

and the homeless. After years of steady decline, the reported incidence of TB began

to plateau in 1985 and then began to increase in 1989. Compared with the previous

downward trend, an estimated 28,000 "excess" cases of TB occurred during the

period 1985-1990. Most of the increase is believed to be a result of TB among persons

infected with human immunodeficiency virus (HIV), although other factors, such as

immigration and transmission of TB in group or institutional settings, have also

contributed to the increase.
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The Strategic Plan for the Elimination of Tuberculosis in the United States (1),

developed by a CDC advisory committee, calls for full implementation of existing

technologies and the development and subsequent implementation of new technol

ogies. The elimination plan has not yet been fully implemented. Because failure to

complete a curative course of therapy is a major cause of the emergence of

drug-resistant organisms, the plan recommends directly observed therapy (DOT) to

ensure patient compliance. At present, approximately 15% of TB patients in the

United States receive DOT, which greatly increases the likelihood of cure. Nonethe

less, approximately 20% of TB patients who begin a course of therapy do not

complete it within 12 months.

TB Infection and HIV

Persons who have TB infection and subsequently acquire HIV infection are more

likely to progress to TB disease than those who are HIV negative. Furthermore,

persons who are HIV infected and subsequently are exposed to TB are more likely to

progress from infection to disease than those who are HIV negative-and they are

likely to have a rapid, severe progression of illness. Approximately 10% of the 1

million persons in the United States infected with HIV are also infected with TB. The

prevalence of HIV infection among patients with TB disease varies around the country

but may exceed 40% in some areas.

Recently, outbreaks of MDR-TB have occurred in health-care settings in Miami and

New York City and in correctional institutions and a hospital in upstate New York.

Transmission of MDR-TB has occurred among patients with acquired immunodefi

ciency syndrome (AIDS) in at least six hospitals (in each of which lapses in

implementation of infection control procedures were noted), from AIDS patients to

health-care workers (HCWs), and from AIDS patients to other patients and family

members. Rates of skin-test conversions among HCWs in two hospitals were 33% and

50%. At least eight HCWs have developed TB disease; four (all HIV positive) have

died. Case-fatality rates among AIDS patients in these outbreaks have ranged from

72% to 89%, and the median intervals between diagnosis and death have been 4-16

weeks. Some patients with rapidly progressive disease have died before laboratory

results were available, indicating that they had MDR-TB. Some of the organisms were

resistant to as many as seven antituberculosis drugs (isoniazid [INH], rifampin [RIF],

kanamycin, ethambutol, ethionamide, streptomycin [SM], and rifabutin).

Related to the outbreaks in New York City hospitals, an outbreak of MDR-TB in the

New York State correctional system involved prisoners in several different facilities,

as well as transmission to at least 50 HCWs in an upstate New York hospital. A prison

employee who guarded prisoners in the hospital died from MDR-TB. He was not HIV

infected but was receiving radiation therapy for laryngeal cancer.

Role of Laboratory Diagnosis of TB

The critical role of the laboratory in the diagnosis of active TB was described.

Isolation and identification of M. tuberculosis by commonly used methods require

approximately 30 days, and drug susceptibility testing of the isolate requires an

additional 2-3 weeks. This extremely slow growth rate, other unique properties of the

organism, and the need for special laboratory containment facilities have complicated

laboratory diagnosis. More rapid and reliable methods are available but not widely
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Although there is currently no ongoing nationwide surveillance of the antibiotic

susceptibility of M. tuberculosis isolates, a CDC survey of isolates from the first

quarter of 1991 indicated that approximately 60% of the isolates had been tested. Of

new cases, >8% were resistant to at least one drug; 3.1% were resistant to both INH

and RIF. Considerable variation existed in the frequency of resistance: only 11 states

reported INH/RIF-resistant isolates, with approximately 40% of isolates from New

York City having this pattern, followed by New Jersey with 6%.

The problems associated with treatment of cases caused by MDR-TB are evident.

Although resistance data on isolates can allow therapy to be individually tailored to

patients, this information may not be reported to physicians until weeks or months

after the specimen initially was obtained. Chemoprophylaxis is another problem.

Most persons infected with TB have only a 10% lifetime risk of developing disease,

but for HIV-infected persons the risk may be as high as 10% per year. No data exist on

the effectiveness of regimens other than INH in preventing the progression from

infection to disease.

Ensuring a continuing supply of the full range of antituberculosis drugs has been

a problem, with interruptions in the supplies of INH, SM, para-aminosalicylic acid

(PAS), and other drugs during the past year. Although there is currently no U.S.

supplier of SM and PAS, CDC and the Food and Drug Administration are making these

drugs available to individual patients under an Investigational New Drug Application,

and the drugs should again be commercially available during 1992.

Relatively little research has been carried out on TB during the past 20-30 years in

the United States, in part because of the success of TB control efforts. Consequently,

many of the newer molecular approaches and microbiologic techniques have not

been applied to TB. In the past few years, research interest has been rekindled, with

both the National Institutes of Health and CDC devoting increased resources to TB

research. Nonetheless, a major need exists for increased research in the biology and

pathophysiology of M. tuberculosis, drug resistance, diagnosis, subtyping methods,

therapy (both preventive and curative) for host immune factors, behavioral factors,

infection control, and vaccines.

SUMMARY OF WORK GROUP REPORTS

Public Health Operational Issues

Many participants thought that the increase in TB is, in part, a manifestation of a

broad decline in public health activities nationwide. Most believed that it was

essential to integrate TB program activities into institutional and other health-care

settings, with the first priority being to provide preventive and curative services for TB

in correctional facilities. Some participants called for development of guidelines for

an "ideal" TB program that would include a description of minimum acceptable

program standards as a means of helping to secure funding for a minimum level of

program activities and of achieving a degree of uniformity across the country.

Cost-effectiveness studies of a range of program activities were suggested as a way

to prioritize these efforts. Recommendations from advisory bodies should address

both long-term "ideal" approaches and short-term practical approaches to be

undertaken at the state and local levels.

Case management, a minimum standard for all TB control programs, should

incorporate both public health management and the provision of clinical care from

whatever source. DOT, which should be more widely applied, was considered an
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important part of case management. DOT potentially could be provided in sites such

as drug treatment centers and shelters that do not currently provide TB services.

Although many opportunities exist for integration of programs (e.g., with HIV

counseling and testing, community and migrant health centers, community-based

organizations, private hospitals and clinics, shelters for the homeless, drug treatment

centers, parole programs), most participants agreed that effective identification of TB

infection and disease, preventive therapy, and curative therapy for prisoners and

detainees should be the first priority; these measures would be very cost-effective.

Concerns were also expressed about rates of TB among immigrants (both legal and

illegal) and migrant workers.

Updating state laws and regulations to address the personal liberty and public

safety concerns of the 1990s was seen as an immediate need. Issues of confidential

ity, quarantine standards, laboratory standards, TB control in institutions, protection

of HCWs, and reporting by health-care providers and laboratories should be ad

dressed. In managing "noncompliant" patients, a continuum of approaches should

be used, with the least restrictive approaches tried before involuntary detention is

used. Optimal case management requires clarification of confidentiality issues and

removal of barriers to information-sharing between programs such as drug treatment

centers, health departments, Veterans Administration hospitals, and correctional

institutions. Related to information-sharing is the issue of who should be included in

a TB registry (e.g., cases, suspected cases, persons on preventive therapy).

Several problems with the ability of the health-care system to deal with MDR-TB

were identified, including deficiencies in the physical plants of treatment sites with

respect to ventilation and isolation capabilities. Several persons suggested that

regional centers of excellence be established to provide appropriate isolation as well

as the most skilled clinical management. Concerns were expressed about appropriate

methods to protect HCWs from MDR-TB, as well as appropriate chemoprophylaxis for

persons infected with MDR-TB.

Epidemiology and Surveillance Issues

Systematic local, state, and national surveillance of M. tuberculosis isolates for

drug susceptibility could

— identify where drug resistance is already a problem;

— monitor the epidemiology of drug resistance as to place, person, and time;

— detect outbreaks of MDR-TB; and

— establish a bank of drug-resistant isolates for further study.

Systematic local, state, and national surveillance of the HIV infection status of each

patient with TB would

— permit adequate case management of HIV-infected TB cases;

— enable priorities to be set for contact investigation (if necessary); and

— monitor the extent to which HIV infection is contributing to TB and MDR-TB.

Additional information on individual TB patients that should be included in the

surveillance system includes institutional experience (e.g., hospital, prison, shelter),

occupation, initial therapy regimen, insurance/Medicaid status, and behavioral fac

tors that might predict poor compliance with therapy. Information from the surveil

lance system should enable identification of geographic areas where drug-resistant

strains are more likely to emerge as a result of problems with the appropriateness and

quality of TB therapy and compliance. Local registries should enable estimation of the
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number of infections with MDR-TB (not just cases) and should also provide informa

tion about the extent of coinfection with HIV and TB.

An important new focus for surveillance is new TB infections among hospital

workers, prisoners, and correctional employees, so that indices of the risk of TB

transmission within hospitals and correctional institutions can be developed and

current and future methods of infection control can be evaluated.

Development of the surveillance systems described above will require assessment

of current surveillance systems, development of practical software for local analysis

of epidemiologic and programmatic data and transmission to CDC, and improved

cooperation and communication between TB and HIV programs at local and state

levels. A national TB registry would enable overall assessment of MDR-TB and

facilitate interstate communication for case-management purposes.

Infection Control and Environmental Issues

Given the circumstances of recent MDR-TB outbreaks —in hospital and correctional

institutions —development and dissemination of detailed guidelines for reducing the

risk of transmission in these settings is of highest priority. Simple, logical procedures

should be instituted immediately, especially in facilities now having problems with TB

transmission. A survey of current isolation capabilities in hospitals was thought

essential.

Data are urgently needed to assess the efficacy of the various isolation procedures

currently recommended in facilities. The effectiveness and relative importance of

ventilation, ultraviolet lights, paniculate respirators, and isolation booths must be

determined. In the absence of definitive data, "best judgment" recommendations

should be developed, perhaps with assessment of the category of proof (strength of

evidence) of efficacy, as in the current CDC guidelines for infection control and

isolation (2).

Screening and monitoring for TB infection among HCWs are essential. Such

programs should include trainees as well as employees and other staff who have

contact with patients.

To reduce the risk of nosocomial/institutional transmission, physicians must be

educated to have a high index of suspicion for TB and to be aware of atypical patterns

of the disease among HIV-infected persons. Rapid laboratory support is critical —acid-

fast bacillus (AFB) smear results must be available within 24 hours. Physicians must

also be educated about the need for early and appropriate therapy.

Laboratory Issues

Definitive diagnosis of TB requires that M. tuberculosis be isolated, and current

technology for determining drug susceptibility also requires an isolate. To contain

current MDR-TB outbreaks and prevent others, laboratory procedures must be

improved. Clinical specimens should reach the laboratory within 24 hours of

collection; smear reports should be in the hands of physicians within 24 hours of

specimen receipt by the laboratory; positive cultures should be identified within 14

days of receipt of specimen; isolates should be definitively identified as to species

within 17-21 days of receipt of specimen; and antibiotic susceptibility results should

be in the hands of physicians within 28 days of receipt of specimen.
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To achieve these goals, many changes and improvements are required in clinical/

public health laboratories, including

— widespread use of the most specific, sensitive, and rapid methods available

(e.g., fluorochrome microscopy; rapid culture techniques, such as radiometric

methods, biphasic methods; microcolony morphology);

— rapid methods for identification, such as DNA probes and high-performance

liquid chromatography; and

— use of a primary susceptibility test panel of five drugs-INH, RIF, pyrazinamide,

ethambutol, and SM.

New equipment, training courses, and information systems in laboratories are

needed to effect these improvements.

Research is a critical element of this issue. Increased knowledge of the basic

genetics and biology of M. tuberculosis is needed so that the pathogenic process of

TB can be understood and more targeted diagnostic assays, drugs, and vaccines can

be developed. There is also a tremendous need for more information on the host

immune response to M. tuberculosis ; new data could profoundly affect the diagnosis

and treatment of persons with TB. The immediate need is to ensure the ability of

laboratories to use the best existing laboratory methods and procedures to achieve

rapid turnaround time, with priority placed on areas where MDR-TB outbreaks are

occurring or are likely to occur.

Drug and Therapy Issues

To ensure the availability of adequate supplies of currently manufactured antitu-

berculosis drugs, a system must be developed to monitor drug production, supplies,

sources, and prices and to disseminate the information to state, local, and private

agencies. More information is also needed about the behavioral factors that affect

patient compliance with therapy.

Beyond these immediate needs, new antituberculosis drugs are required and their

development should begin immediately. The following measures will be entailed:

— screening existing drugs for antimycobacterial activity in vitro and in animal

models;

— developing new drug delivery systems, such those involving the transdermal or

subcutaneous routes;

— improving basic understanding of mycobacterial biology; and

— encouraging drug companies to pursue the development and marketing of

antituberculosis drugs (through the Orphan Drug Act or other mechanisms).

Training and Education Issues

High-risk populations who should be targeted to receive education include persons

working in hospitals, drug treatment centers, homeless shelters, HIV clinics, and

correctional and other institutions with close living quarters; their clients; and

refugees and immigrants. Emphasis should be placed on visual presentation as well

as on material that can be taken home. Educational materials should be written in

simple language that is culturally sensitive and linguistically appropriate.

Professional education of those involved in the prevention, control, diagnosis, and

treatment of TB is also important. Both governmental policymakers and the general
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public need to understand TB as a disease, its threat to the general population, and

the prospects for its control and elimination.

CONCLUSION

The discussions at the conference provided information that has been used by a

federal Tuberculosis Task Force to develop the National Action Plan to Combat

Multidrug-Resistant Tuberculosis. However, as pointed out in a recent editorial,

"This is not just a governmental issue. Preventing the reemergence of tuberculosis

requires the efforts of the entire medical community, acting in concert with the

public" (3).
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Management of Persons Exposed

to Multidrug-Resistant Tuberculosis

Summary

Recent outbreaks of multidrug-resistant tuberculosis (MDR-TB) have posed

challenges for the management of exposed persons. This report offers sugges

tions for evaluating and managing persons (i.e., contacts) who have been

exposed to patients with infectious MDR-TB (TB due to strains of Mycobacte

rium tuberculosis resistant to both isoniazid [INH] and rifampin [RIF]), provides

background information on alternative preventive therapy regimens with drugs

other than INH or RIF, and presents considerations relevant to making a

decision to offer one of these alternative regimens.

INTRODUCTION

During 1990 and 1991, four outbreaks of multidrug-resistant tuberculosis (MDR-

TB), involving nearly 200 cases, were investigated by CDC and local health depart

ments in Florida and New York City (1,2). These outbreaks were characterized by

transmission of Mycobacterium tuberculosis to patients and to health-care workers

(HCWs) in hospitals and outpatient clinics; most of the exposed persons who

developed active MDR-TB were known to be infected with human immunodeficiency

virus (HIV). Among patients with active MDR-TB, the case-fatality rate was extraordi

narily high —72% to 89%. Of eight HCWs from these hospitals who developed active

MDR-TB, four with known HIV infection died.

Since August 1991, CDC and state and local health departments in New York have

also investigated MDR-TB outbreaks involving two additional hospitals and the state

correctional system. In these outbreaks, several inmates and one prison guard have

died of MDR-TB (CDC: unpublished data). Approximately 50 HCWs in one of these

hospitals had tuberculin skin-test conversions after exposure to hospitalized patients

with MDR-TB.

Virtually all M. tuberculosis isolates from the MDR-TB outbreak cases were

resistant to both isoniazid (INH) and rifampin (RIF); some were resistant to other

drugs, including ethambutol (EMB), streptomycin (SM), ethionamide, kanamycin

(KM), and rifabutin. Data for susceptibility to pyrazinamide (PZA) are incomplete, but

for those isolates in which PZA testing has been completed, most were susceptible to

this drug.

PATHOGENESIS AND PREVENTION OF TUBERCULOSIS

Persons with recently acquired M. tuberculosis infection are at relatively high risk

of developing active TB; in general, 5%-10% of persons develop active disease within

2 years of the primary infection (3-5). Coinfection with HIV increases this risk

considerably; seven (41%) of 18 HIV-infected patients identified in a nosocomial TB
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outbreak investigation in Italy developed active disease within 60 days of their

exposure to M. tuberculosis, and 11 (38%) of 29 persons in a residential facility for

HIV-infected persons in San Francisco developed active disease within 4 months of

exposure (6-8).

To reduce the risk of active TB in persons newly infected with M. tuberculosis, the

American Thoracic Society/CDC and the Advisory Council for the Elimination of

Tuberculosis recommend INH preventive therapy (9-10). For HIV-infected persons,

the higher disease attack rate and the shorter incubation period associated with newly

acquired tuberculous infection and the high mortality rate associated with TB disease

reinforce the rationale for the use of preventive therapy. In HIV-infected persons who

become newly infected with M. tuberculosis, the use of drug therapy might be

considered treatment of incubating or subclinical disease.

When the infecting strain of M. tuberculosis is susceptible to INH and patients

adhere to the drug regimen, INH is highly effective for preventing active TB. In a wide

variety of controlled studies, persons who were prescribed 12 months of INH

preventive therapy had a 30%-93% reduction in the rate of active disease; the

variation in effectiveness was almost entirely due to variation in patient adherence to

the prescribed regimen (11,12). In a more recent study, nursing-home residents in

Arkansas who received 12 months of INH preventive therapy after a documented

tuberculin skin-test conversion had a 98% reduction in the rate of active disease,

compared with those who had a skin-test conversion but did not take preventive

treatment (3).

Most studies of preventive therapy have been conducted among immunocompe-

tent subjects. However, early results of a recent study in Zambia indicated the efficacy

of 6 months of INH preventive therapy in tuberculin-positive persons coinfected with

HIV. This study showed a substantial reduction (87%) in the rate of active disease in

the treated group when compared with a control group that received placebo (13).

RIF is recommended as an alternative to INH when the infecting strain of M.

tuberculosis is resistant to INH but susceptible to RIF (9). When the infecting strain

is multidrug resistant (i.e., resistant to both INH and RIF), treatment options are

problematic because no studies have demonstrated the effectiveness of preventive

therapy for persons infected with such strains of M. tuberculosis.

IDENTIFICATION AND EVALUATION OF PERSONS EXPOSED

TO TUBERCULOSIS

Several factors should be considered in the management of persons exposed to TB

(i.e., contacts): a) the likelihood that the contact is newly infected with M.

tuberculosis ; b) the likelihood that the infecting strain of M. tuberculosis is multidrug

resistant; and c) the estimated likelihood that the contact, if infected, will develop

active TB.

Estimating the Likelihood of New Infection with M. tuberculosis and

Preventive Therapy Decision-making

Because contacts of persons with infectious TB are at high risk for tuberculous

infection, contacts should be rapidly identified and evaluated when a case of

infectious TB (i.e., TB involving the respiratory tract or oral cavity) is identified (Figure
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1) (14 ). Contacts who are not known or likely to be immunosuppressed and who have

a documented prior positive tuberculin skin test (Mantoux test with 5 tuberculin units

of purified protein derivative [PPD]) are probably not newly infected. These persons

need no further evaluation for the current TB exposure unless they have symptoms

suggestive of active TB; however, they should be evaluated for preventive therapy on

the basis of the prior positive tuberculin skin-test result (10).

Contacts who are not known or likely to be immunosuppressed and who have no

history of a positive tuberculin skin-test reaction should receive a tuberculin skin test

and, if indicated, chest radiograph and sputum examination. Those who have

tuberculin skin-test reactions with s^5 mm induration should be considered probably

newly infected with M. tuberculosis and should be evaluated for preventive therapy,

after active TB is excluded (Figure 1) (75). Members of the immediate family, close

FIGURE 1. Estimating the likelihood of new infection with Mycobacterium tubercu

losis and preventive therapy decision-making for contacts of infectious tuberculosis

(TB) cases

Is contact known or likely to be immunosuppressed?

History of a prior positive

tuberculin skin test?

YES NO

Probably not

newly infected

Evaluate

for

preventive

therapy

Tuberculin skin

testing with PPD*

Tuberculin skin testing with

PPD and 2 other antigens

Anergic?

PPD (< 5 mm) PPD fe 5 mm)
Active TB?

High-riskt Probably
contact? newly infected t'

A# High-risk contact or is there Start
Active TB? evidence of TB contagion anti-TB

NO YES YES

Possibly newly

infected

Start anti-TB

therapy

comparable exposure?

1 Probably newly

Stop infected

Repeat Start Start

PPD at 12 weeks; preventive preventive

consider preventive therapy therapy

therapy until then

*PPD = purified protein derivative.

tMembers of the immediate family, close social contacts, or others who shared the same indoor
environment with an infectious TB patient for substantial periods.
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social contacts, or others (e.g., hospital roommates, some health-care providers) who

shared the same indoor environment with an infectious TB patient for substantial

periods are considered high-risk contacts. High-risk contacts who have negative

tuberculin skin-test reactions (<5 mm induration) and who are not anergic should

receive follow-up skin tests 12 weeks after their exposure to TB has ended. These

initially tuberculin-negative, high-risk contacts should be considered possibly newly

infected. They should receive a chest radiograph and be considered for preventive

therapy until follow-up testing is complete if a) there is evidence of TB contagion

among other contacts with comparable exposure (i.e., tuberculin positivity or active

TB), or b) the contact is a child, HIV infected, or immunosuppressed for other reasons.

Preventive therapy can be discontinued if follow-up tuberculin skin-test results are

negative.

Contacts who are known or likely to be HIV infected, or markedly immunosup

pressed for other reasons, should be evaluated for anergy at the time of tuberculin

skin testing (Figure 1) (16). Immunosuppressed persons who have a prior positive

tuberculin skin test may be at risk for reinfection with M. tuberculosis ; these persons

should also be evaluated with a tuberculin skin test and a test for anergy. Those who

are not anergic can be further evaluated in the same way as contacts who are not

known or likely to be immunosuppressed. Those who are anergic should be

considered probably newly infected if they are high-risk contacts or if there is

evidence of TB contagion among other contacts with comparable exposure. (The

latter suggests that the source case was an efficient transmitter.) These persons

should be evaluated for preventive therapy, after active TB is excluded.

In all situations, regardless of tuberculin skin-test results, a diagnostic evaluation

should be performed if symptoms suggestive of active TB are present.

Estimating the Likelihood of Infection with Multidrug-Resistant

M. tuberculosis Among Contacts Thought to Be Newly Infected

Contacts who are considered likely to be newly infected and who have had

exposure to patients with infectious MDR-TB should be evaluated to assess the

likelihood of infection with a multidrug-resistant strain of M. tuberculosis. Several

factors should be considered in this assessment: a) the infectiousness of the possible

source MDR-TB case, b) the closeness and intensity of the MDR-TB exposure, and c)

the contact's likelihood of exposure to persons with drug-susceptible TB (Table 1).

Infectiousness of the source case. TB patients who cough and have acid-fast

bacillus (AFB) smear-positive sputum are substantially more infectious than those

who do not cough and have AFB smear-negative sputum. Evidence of tuberculin

skin-test conversions among contacts of the TB case is another measure of infectivity.

Closeness and intensity of the MDR-TB exposure. Any person who shared the air

space with an MDR-TB patient for a relatively prolonged time (e.g., household

member, hospital roommate) is at higher risk for infection than those with a brief

exposure to an MDR-TB patient, such as a one-time hospital visitor. Exposure of any

length in a small, enclosed, poorly ventilated area is more likely to result in

transmission than exposure in a large, well-ventilated space. Exposure during

cough-inducing procedures (e.g., bronchoscopy, endotracheal intubation, sputum

induction, administration of aerosol therapy), which may greatly enhance TB trans

mission, is also more likely to result in infection.
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TABLE 1. Likelihood of infection with multidrug-resistant Mycobacterium tubercu

losis among contacts thought to be newly infected*

Infectiousness

of the source

MDR-TBf case

Closeness and

intensity of

MDR-TB exposure

Contact's risk of

exposure to drug-

susceptible TB

Estimated likelihood of

infection with

multidrug-resistant

M. tuberculosis*

High-intermediate

High-intermediate

Intermediate

Intermediate

Low-intermediate

Low-intermediate

Key: ( + ) = high; (-) = low.

*Anergic contacts should be considered likely to be newly infected if there is evidence of

contagion among contacts with comparable exposure.

tMDR-TB = multidrug-resistant tuberculosis.

sMultidrug preventive therapy should be considered for persons in high, high-intermediate, and
intermediate categories.

Contact history. Persons exposed to several sources of M. tuberculosis, including

infectious TB patients with drug-susceptible M. tuberculosis, are less likely to have

been infected with a multidrug-resistant strain than are those whose only known

exposure to TB was to an infectious MDR-TB case.

Estimating the Likelihood that Infected Persons Will Develop Active

Tuberculosis

The most potent factor that increases the probability that a person infected with M.

tuberculosis will develop active TB is immunodeficiency, such as that caused by

coinfection with HIV (Table 2) (17,18); thus, health-care providers should routinely

offer counseling and voluntary HIV antibody testing to all patients known or likely to

be infected with M. tuberculosis. Other immunocompromising conditions, including

treatment with immunosuppressive medications, renal failure, and diabetes mellitus,

also increase the risk for progression to active disease, but to a considerably lesser

extent than HIV infection (9,18).

Recentness of infection also contributes to the risk of developing active TB. In

immunocompetent persons, the risk of developing active TB is highest within the first

2 years after infection, after which the risk declines markedly (18). This is probably

different for HIV-infected persons, who have a progressive decline in cell-mediated

immunity and may remain at high risk for an indefinite period or may even have an

increasing risk as the immunosuppression progresses. Finally, the age of the contact

needs to be considered. Children ages =s5 years and persons ^60 years both have

high TB disease attack rates and shorter incubation periods (3,19).
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TABLE 2. Risk factors for the development of active tuberculosis among persons

infected with Mycobacterium tuberculosis

Risk factor

Estimated increased risk for

tuberculosis compared with

persons with no known risk factor

Acquired immunodeficiency syndrome

Human immunodeficiency virus infection

Other immunocompromising conditions*

Recentness of infection (=£2 years)

3.6-16.0

Age of contact («s5 years and ^60 years) 2.2-5.0

fFor example, diabetes mellitus type I, renal failure, carcinoma of head or neck, iatrogenic

immunosuppression.

PREVENTIVE THERAPY CONSIDERATIONS FOR PERSONS

LIKELY TO BE INFECTED WITH A MULTIDRUG-RESISTANT

STRAIN OF MYCOBACTERIUM TUBERCULOSIS

Before any preventive therapy regimen is initiated, the diagnosis of clinically active

TB must be excluded (14,20). Patients on preventive therapy should be monitored

carefully for adverse reactions to the medications, evidence of active TB, and

adherence to therapy. Patients on preventive therapy should be thoroughly educated

about symptoms of TB and the need for immediate medical evaluation if symptoms

do occur. As much as possible, alternative multidrug preventive therapy regimens

should be selected, administered, and evaluated in a consistent and systematic way.

All patients receiving one of these regimens should be on directly observed therapy.

Clinicians who are not familiar with the management of patients with MDR-TB or

those infected with multidrug-resistant organisms should seek expert consultation.

Considerations in Evaluating M. tuberculosis Isolates for Drug

Susceptibility

Drug susceptibility test results of the M. tuberculosis isolate of the presumed

source case should be considered in the selection of the drugs to be included in the

preventive therapy regimen. The proportion method is commonly used for determin

ing drug susceptibility of M. tuberculosis isolates (21). The results of this method of

testing are reported to the clinician as the percentage of the total bacterial population

resistant to a given drug, which is defined by the amount of growth on a drug-

containing medium as compared with growth on a drug-free control medium. When

5=1% of the bacillary population becomes resistant to the critical concentration of a

drug, the M. tuberculosis isolate is considered resistant to that drug. The critical

concentration of a drug is the concentration that inhibits the growth of most cells in

wild strains of M. tuberculosis . One critical concentration is used for the susceptibility

testing of most drugs; INH susceptibility testing is usually done by using two different

drug concentrations (0.2 |xg/ml_ and 1.0 jxg/mL).

Drug susceptibility testing of M. tuberculosis isolates is also possible through the

use of radiometric techniques such as the BACTEC® system. Results of this method

identify whether M. tuberculosis isolates are susceptible or resistant to the drugs
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tested. This method can reduce the time of identifying drug-resistant microorganisms

from the 7 weeks needed for testing in solid media (proportion method) to 3 weeks.

However, only five of the antituberculosis drugs (INH, RIF, PZA, EMB, and SM) are

commercially available at this time for use in the BACTEC® system. Additional

antibiotics may be tested with BACTEC® but require that dilutions be prepared by the

laboratory.

General Approach to Selecting Drug Regimens for Preventive Therapy

Candidates

Newly infected contacts who are thought to have a low to low-intermediate

likelihood of infection with multidrug-resistant M. tuberculosis (Table 1) should be

managed according to standard recommendations for infected contacts of non-

MDR-TB patients (Figure 2) (70). Infected contacts who are thought to have an

intermediate to high likelihood of being infected with a multidrug-resistant strain of

M. tuberculosis need to be further categorized according to their risk of developing

active TB. Those at high risk for disease include persons who are HIV infected,

persons with risk factors for HIV infection who have unknown HIV status, and persons

with other conditions known to cause severe immunosuppression. Preventive ther

apy regimens with at least two antituberculosis drugs should be strongly considered

FIGURE 2. Approach to selecting drug regimens for preventive therapy candidates by

likelihood of infection with multidrug-resistant Mycobacterium tuberculosis and by

likelihood that persons will develop active tuberculosis

Likelihood of Infection with Multidrug-Resistant M. tuberculosis

Low to Low-intermediate Intermediate to High

Does contact have HIV infection, risk factors for
HIV infection, or other conditions known to

substantially increase the risk of developing
active disease?

Standard

recommendations
for managing contacts

of non-MDR-TB cases

Is the M. tuberculosis isolate

from the presumed source case
100% resistant to INH and RIF?

Consider multidrug Strongly consider multidrug
preventive therapy preventive therapy

HIV = human immunodeficiency virus; INH = isoniazid; RIF = rifampin; MDR-TB = multidrug-
resistant tuberculosis.
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for persons likely to be infected with multidrug-resistant M. tuberculosis who have a

high risk of developing active disease (Figure 2). This suggestion is based on

considerations of the extraordinarily high likelihood of progression to clinically active

TB, especially in persons with advanced HIV disease; the severe consequences of

clinically active MDR-TB in persons with HIV infection; and the possibility that

MDR-TB may be more amenable to cure if treated when the bacterial burden is low

rather than when the disease becomes clinically apparent and the bacterial burden is

substantially higher. No clinical data exist on the risks and benefits of regimens that

do not include INH or RIF; however, preventive therapy with more than one drug is

recommended since efficacy of preventive monotherapy with alternative drugs has

not been demonstrated.

For contacts who are not HIV infected, who do not have risk factors for HIV

infection with unknown HIV status, who do not have another condition that substan

tially increases the likelihood of progression to active TB, and who are believed to be

infected with a strain of M. tuberculosis that is 100% resistant (by the proportion

method of susceptibility testing) to INH and RIF, other considerations apply (Figure 2).

For these persons, two options are available to the clinician: a) administer no

preventive therapy and provide careful clinical follow-up for the appearance of signs

and symptoms of TB, or b) consider multidrug preventive therapy with drugs other

than INH or RIF. If the infecting strain of M. tuberculosis from the source patient is

less than 100% resistant to INH, INH should be used for preventive therapy for

contacts; alternatively, if the infecting strain is less than 100% resistant to RIF, RIF

should be used (9).

Because the efficacy of preventive therapy with drugs other than INH and RIF is

unknown, persons placed on alternative multidrug preventive therapy regimens

should receive periodic medical and radiographic evaluation for the first 2 years after

tuberculous infection (e.g., every 3 months for persons who are HIV positive or who

for some other reason have a substantially higher risk of developing active disease;

every 6 months for persons who are HIV negative or are not at increased risk).

Sputum examination should be done if TB symptoms are present.

Duration of Preventive Therapy

The suggested duration of alternative multidrug preventive therapy ranges from 6

to 12 months of continuous treatment. Twelve months of therapy are recommended

for persons who have HIV infection or other immunosuppressive conditions that

markedly increase the risk of developing active disease. Others should receive at least

6 months of continuous therapy.

Potential Alternative Regimens of Preventive Therapy

The alternative regimens of preventive therapy suggested in this document do not

represent approval from the Food and Drug Administration (FDA) or approved

labeling for the particular products or indications in question. In the United States, the

only drug approved by the FDA for TB preventive therapy is INH. Alternative drugs

should be used for preventive therapy only when susceptibility to the drugs has been

demonstrated by testing the M. tuberculosis isolate of the presumed source case.

One potential alternative preventive therapy regimen is a combination of PZA and

EMB at the recommended dose for the therapy of TB (PZA, daily oral dose 25-30

mg/kg; EMB, daily oral dose 15-25 mg/kg) (9 ). Preventive therapy studies in a mouse
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model suggest that PZA may enhance the efficacy of a bactericidal drug, since a

PZA-RIF combination was more effective than RIF alone (22). Both PZA and EMB have

proved to be effective and well tolerated for the treatment of TB. EMB at the 15-mg/kg

dose is considered bacteriostatic, and in vitro studies show that EMB may be

bactericidal at the 25-mg/kg dose (23). If EMB is used at the higher dosage as part of

a preventive therapy regimen, the potential for higher rates of toxicity must be

recognized and carefully monitored. Because of the risk of retrobulbar neuritis, EMB

should be used with caution in children who are too young for routine testing of

visual acuity.

Another possible alternative preventive therapy regimen is PZA plus a fluoroqui-

nolone with reported in vitro activity against M. tuberculosis. A recent report

indicates that ofloxacin and ciprofloxacin have similar antimycobacterial potencies in

vitro (24 ). Suggested doses for these agents include 400 mg twice a day of ofloxacin

and 750 mg twice a day of ciprofloxacin. Sparfloxacin, another quinolone that has

shown good in vitro activity against M. tuberculosis, is under investigation (25).

However, to date, sparfloxacin is not licensed in the United States for any indication

and would be available only under an investigational new drug (IND) agreement. For

all quinolones, in vivo evidence of efficacy against M. tuberculosis is very limited.

Short-term administration of quinolones is generally well tolerated, but therapy of

6-12 months' duration has not been studied. Arthropathy has been noted in

experiments with immature animals (26); therefore, quinolones should be used in a

preventive therapy regimen for children or pregnant females only if the potential

benefits justify the potential side effects.

Aminoglycosides —such as SM, KM, and amikacin —or the polypeptide antibiotic

capreomycin might also be considered for inclusion in an alternative preventive

therapy regimen. These drugs are at least partially bactericidal, but they have the

disadvantage of requiring injection, creating problems both with logistics and with

patient acceptability. The most common serious adverse effects of these drugs are

ototoxicity and nephrotoxicity.

Para-aminosalicylic acid, ethionamide, and cycloserine are the other antitubercu-

losis drugs sometimes used in the United States. None of these drugs is recom

mended for use as preventive therapy because of their high frequency of side effects

and relatively low efficacy against M. tuberculosis .

EVALUATION OF PATIENT OUTCOMES

The Clinical Research Branch, Division of Tuberculosis Elimination, CDC, is

interested in evaluating the efficacy and toxicity associated with multidrug preventive

therapy regimens; the outcomes of persons infected with multidrug-resistant strains

of M. tuberculosis who are clinically monitored but who do not take multidrug

preventive therapy; and the management and outcomes of patients with MDR-TB.

Clinicians and public health officials who are managing patients in the above

categories, and those interested in enrolling eligible patients in a pilot study of TB

preventive therapy with fluoroquinolones, are encouraged to call the Clinical Re

search Branch at (404) 639-2530.
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