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Introduction

Tuberculosis (TB) is a contagious infectious disease caused by Mycobacterium tuberculosis and is a
leading source of preventable morbidity and mortality worldwide (Maher & Raviglione, 2005). In
1993, the World Health Organization declared TB a global health emergency. Nearly two decades
later, despite TB control efforts, TB remains a global health concern. An estimated two billion people,
or one-quarter of the world’s population, are believed to be infected with M. tuberculosis and are at
risk for developing active TB disease during their lifetime. Annually, worldwide, approximately ten
million people develop active TB and 1.4 million die from the disease. The ongoing human immuno-
deficiency virus (HIV) epidemic and the emergence of multidrug-resistant and extensively drug-resis-
tant TB contribute greatly to the global burden of TB disease (CDC, 2006b, 2007).

TB is a major public health concern in correctional facilities throughout the world. Incarcerated
populations are at disproportionately high risk for developing TB infection and disease compared to
general populations (MacNeil et al., 2005; Hammett et al., 2002). Numerous TB outbreaks have
occurred in correctional facilities, and transmission of TB from inmates to persons within such facili-
ties has been well documented (Maclntyre et al., 1999; Jones et al., 1999; Valway, et al., 1994b; CDC,
2004b). Each year, over ten million ex-offenders are released from US prisons and jails, presenting
significant public health challenges to the communities into which they are released (Prison Policy
Initiative, 2019; Jones et al., 2003; Bur et al., 2003; Re-Entry Policy Council, 2003). This chapter is
intended to provide an overview of current strategies and recommendations for the prevention and
control of TB in correctional facilities, with an emphasis on discharge planning for soon-to-be-
released inmates. The strengthening of TB prevention and control efforts worldwide is imperative if
transmission of TB is to be prevented and elimination of TB is to be achieved (CDC, 1999a).

F. M. Parvez (<))
Division of Tuberculosis Elimination, Centers for Disease Control and Prevention,
Atlanta, GA, USA

Bureau of Tuberculosis Control, New York City Department of Health and Mental Hygiene,
New York, NY, USA
e-mail: fparvez@health.nyc.gov

© Springer Science+Business Media, LLC, part of Springer Nature 2022 157
R. B. Greifinger (ed.), Public Health Behind Bars, https://doi.org/10.1007/978-1-0716-1807-3_11


http://crossmark.crossref.org/dialog/?doi=10.1007/978-1-0716-1807-3_11&domain=pdf
https://doi.org/10.1007/978-1-0716-1807-3_11#DOI
mailto:fparvez@health.nyc.gov

158 F. M. Parvez

Background
Etiology of Tuberculosis

M. tuberculosis is a member of the Mycobacterium tuberculosis complex, which also includes M.
bovis, M. africanum, M. microti, and M. canettii. Each member of the complex can cause TB disease;
however, M. tuberculosis is the most prevalent human pathogen of this group. M. tuberculosis is a
slow-growing, intracellular, acid-fast bacillus (AFB), identified by nucleic acid amplification testing
and culture. Though considered an obligate aerobe, M. tuberculosis can exist in anaerobic environ-
ments within its host (Barclay & Wheeler, 1989).

Transmission of Tuberculosis

M. tuberculosis is spread via airborne transmission. It is passed from person to person via airborne
particles called droplet nuclei. When an individual with pulmonary or laryngeal TB coughs, sneezes,
shouts, speaks, or sings, M. tuberculosis (tubercle) bacilli, located within these droplet nuclei, are
expelled into the air. The droplet nucleus forms after the droplet is expelled and most of its water evapo-
rates. Larger, heavier droplets (>5 pm in diameter) quickly settle out of the air, usually within 3 ft of
the source. However, smaller droplets (1-5 pm in diameter) are lighter and can remain suspended, and
infectious, in the air for hours or days and may be dispersed by air currents or ventilation systems. In
healthcare settings, these infectious droplet nuclei can also be generated during aerosolizing proce-
dures such as sputum induction, bronchoscopy, suctioning, irrigation, and autopsy (CDC, 2005a).
Transmission of M. tuberculosis occurs when air contaminated with infectious droplet nuclei is
inhaled. Infection may occur, in a susceptible host, if inhaled bacilli within the nuclei reach the alveoli
of the lungs. Fewer than ten tubercle bacilli may initiate a pulmonary infection (Sherris & Plorde,
1990). A single cough, talking for 5 minutes, or singing for 1 minute can generate 3000 infectious
droplets; one sneeze can generate tens of thousands of such droplets (Todar, 2005). Persons at risk of
exposure to and infection with M. tuberculosis include: close contacts of persons with TB disease;
persons living with HIV or other immunosuppressive conditions; non-US-born persons from areas
with a high incidence or prevalence of TB disease (i.e., any country other than the United States,
Canada, Australia, New Zealand, or a country in Western or Northern Europe) or those who reside or
travel (>1 month consecutively) in such areas; and residents and employees of high-risk congregate

Table 11.1 Factors associated with high risk for tuberculosis infection or progression to active tuberculosis disease

High risk for tuberculosis infection (LTBI) High risk for progression to tuberculosis (TB) disease

Close contact to a person diagnosed with Close contact to a person diagnosed with infectious TB disease
infectious TB disease
Born in a country with a high TB incidence* | Conversion of test for TB infection result®

Traveled or resided in a high TB incidence Immunosuppression

area® for 1 month or more consecutively Human immunodeficiency virus infection

Live or work in settings where TB exposure Immunosuppressive therapy*

may be possible: Prolonged corticosteroid use (equivalent to prednisone
Healthcare facilities” >15 mg/day for >1 month)
Correctional facilities Use of other immunosuppressive medications (e.g., tumor
Homeless shelters necrosis factor-alpha inhibitors, Janus kinase inhibitors,
Mycobacteriology laboratories interleukin receptor antagonists, chemotherapy, organ

transplant medications)

Some cancers (e.g., leukemias, lymphomas, head, neck, or lung
cancers)
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Table 11.1 (continued)

High risk for tuberculosis infection (LTBI) High risk for progression to tuberculosis (TB) disease

Infants, children, and adolescents at risk (as Previous tuberculosis disease

above) Evidence of old, healed tuberculosis lesions on chest radiograph
History of untreated or inadequately treated tuberculosis disease
Certain clinical conditions or procedures

Silicosis

Diabetes mellitus

End-stage renal disease

Low body weight (10% or more below ideal body weight) or
body mass index less than 18.5 kg/m?

Organ transplantation

Gastrectomy

Chronic malabsorption syndromes

Jejunoileal bypass
Substance use (i.e., injecting illicit drugs or smoking tobacco
products)

Infants and children younger than 5 years of age with a positive test
for TB infection

Source: Modified from Centers for Disease Control and Prevention (2005d)

2Any country other than the United States, Canada, Australia, New Zealand, or outside Western or Northern Europe, is
considered a high TB incidence area

“Includes hospitals, long-term care facilities, and drug treatment centers

¢Either by history or evidence of conversion of TB test result (change from negative to positive interferon gamma release
assay (IGRA) result or an increase of 10 mm or more in size of tuberculin skin test (TST) reaction) within a 2-year
period

dPersons with medical conditions which may require immunosuppressive therapy (e.g., rheumatoid arthritis, Crohn’s
disease, ulcerative colitis, ankylosing spondylitis, psoriasis) should receive a screening test for TB infection prior to
initiation of the immunosuppressant agent(s)

settings including correctional facilities, long-term care facilities, and homeless shelters (CDC,
2005a) (Table 11.1).

The probability of TB transmission depends on three factors: the infectiousness of the person with
TB, the environment in which exposure occurs, and the duration of exposure (Golub et al., 2001).
Infectiousness of a person with TB is inferred from microscopic examination of sputum. Persons with
TB disease who have large concentrations of tubercle bacilli in their sputum (i.e., if sputum is smear-
positive) are more infectious than persons with smear-negative sputum. However, evidence of TB
transmission from persons who are smear- or even culture-negative has been documented (CDC,
2005b). The environment in which exposure occurs plays an important role—crowded living or rec-
reational spaces and inadequate ventilation can facilitate TB transmission. Likelihood of transmission
after exposure to an infectious person is increased with greater frequency and duration of exposure;
however, TB transmission after brief or casual encounters with infectious persons has also been docu-
mented, albeit rarely (Richeldi et al., 2004; Golub et al., 2001). In general, TB transmission is most
likely to occur from persons with pulmonary or laryngeal TB who either are undiagnosed, are not on
effective anti-TB therapy, or are not placed in respiratory isolation (CDC, 2005b).

Pathogenesis of Tuberculosis

There are three stages of TB: primary or initial infection with M. tuberculosis, latent or dormant M.
tuberculosis infection, and reactivation or TB disease. The first stage, primary infection, occurs in a
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susceptible person if inhaled tubercle bacilli reach the alveoli of the lungs and are engulfed by mac-
rophages. Bacilli may survive initial attempts by the macrophages to destroy them and remain viable.
These bacilli are transported by the macrophages to regional lymph nodes and, if not able to be con-
tained, enter the bloodstream and widespread dissemination can occur. The most common site where
the tubercle bacilli establish an infection is the upper portion of the lungs, but any organ system may
also be involved.

The second stage, latent M. tuberculosis infection (LTBI), begins within 2—12 weeks of the pri-
mary infection. The tubercle bacilli multiply within the macrophages until they reach 10°-10* in
number, eliciting a cell-mediated immune response (American Thoracic Society, 2000). Macrophages
and other immune cells are activated, creating granulomas and preventing further multiplication and
spread of the bacilli. Though contained, the bacilli remain alive and dormant for long periods of time,
maintaining the ability to reactivate at any time and cause TB disease (Wayne & Hayes, 1996). Persons
with LTBI are asymptomatic and noncontagious; the only evidence of TB infection may be a positive
interferon gamma release assay (IGRA) or tuberculin skin test (TST) (Table 11.2).

The third stage, TB disease, can occur at any time after infection. Primary infection can progress
to TB disease without any intervening latent period, particularly in immunocompromised persons.
Among persons with LTBI, disease occurs when latent bacilli reactivate and produce active symptom-
atic disease. The most common site of this reactivation is the upper portion of the lungs; however, any

Table 11.2 Differentiating between latent tuberculosis infection and active tuberculosis disease

Feature Latent tuberculosis infection (LTBI) Active tuberculosis (TB) disease

Infectious No Yes—persons with pulmonary or
laryngeal TB

Symptoms/physical findings None—does not feel sick Usually has symptoms that may include:

Cough that lasts 3 weeks or longer
Chest pain

Coughing up blood or sputum
Weakness or fatigue

Weight loss

Decreased appetite

Chills

Fever

Night sweats

IGRA or TST result Usually positive® Usually positive®

Chest radiography Usually has a normal chest radiograph | Usually has an abnormal chest
or evidence of previous healed radiograph with evidence of acute
infection disease®

Respiratory specimens Generally not obtained® Usually positive; negative test does not

rule out active TB¢

Source: Centers for Disease Control and Prevention (2020a). https://www.cdc.gov/tb/topic/basics/tbinfectiondisease.
htm

IGRA interferon gamma release assay, LTBI latent tuberculosis infection, 7B tuberculosis, 757 Mantoux tuberculin skin
test

“May be nonreactive or negative in anyone, but especially persons with human immunodeficiency virus (HIV) or other
immunosuppressive conditions and select conditions such as chronic renal failure

"Chest radiography may be normal in persons with advanced immunosuppression or extrapulmonary disease
‘Respiratory specimens are obtained only if ruling out active TB based on clinical suspicion, symptoms, or abnormal
chest X-ray. If respiratory specimens are obtained and they are smear- and culture-negative, then LTBI diagnosis is
considered

dSputum smear or culture may be negative in persons with extrapulmonary disease or minimal or early pulmonary
disease
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previously infected site in the body can become involved. Persons with pulmonary TB disease usually
are symptomatic, contagious, and have positive radiographic (e.g., chest radiograph) or diagnostic test
(e.g., sputum culture) findings. However, absence of such findings does not exclude the diagnosis of
TB disease and, particularly for extrapulmonary TB, a high index of suspicion must be maintained.

TB disease develops in individuals whose immune system does not successfully contain their pri-
mary infection. Certain factors are associated with increased risk of LTBI progressing to TB disease
(Table 11.1). In general, persons with LTBI have approximately a 10% likelihood of developing TB
disease during their lifetime; the risk is highest during the first 2 years after primary infection
(American Thoracic Society, 2000). The greatest risk for progression is being immunocompromised;
persons who are coinfected with M. tuberculosis and HIV have an estimated 8—10% risk per year for
developing TB disease (CDC, 1994, 1998, 2004a). Persons who use tobacco or inject illicit drugs may
also have a higher risk for progression to TB disease (CDC, 2005a).

Progression from LTBI to TB disease can be reduced by up to 90% with completion of preventive
antimicrobial therapy (Committee on Prophylaxis, International Union Against Tuberculosis, 1982).
Once TB disease has developed, prolonged consistent multidrug therapy is required to achieve a cure.
In the absence of effective treatment for TB disease, death can occur in up to two-thirds of cases (Dye
& Floyd, 2006).

TB in Correctional Facilities

Worldwide, on any given day, an estimated 11 million persons are incarcerated in correctional facili-
ties (Coninx et al., 2000; Walmsley, 2018). In the United States alone, the number of incarcerated
persons has quadrupled over the past two decades to a census of over two million (Bureau of Justice
Statistics, 2005; U.S. Department of Justice, 2004). Incarcerated populations are at disproportionately
high risk for LTBI and TB disease compared to general populations (MacNeil et al., 2005). LTBI is
present in 12-60% of inmate populations surveyed worldwide (Abrahao et al., 2006; Saunders et al.,
2001; Adib et al., 1999). TB disease (case) rates in correctional facilities can be up to 50 times the
reported national rate (Laniado-Laborin, 2001); prison TB case rates in excess of 2000 cases per
100,000 persons have been reported throughout the world in countries such as Moldova, Malawi,
Azerbaijan, Georgia, and Ivory Coast (Coninx et al., 2000). In the United States, the prevalence of TB
disease is estimated to be at least 4—17 times greater in correctional populations than in general popu-
lations (Hammett et al., 2002). While TB case rates in the general US population have remained at
<10 cases per 100,000 persons since 1993, rates as high as 184 cases per 100,000 persons have been
reported in jails and prisons (CDC, 2006a). In some large US cities, 20-46% of persons with TB dis-
ease are ex-inmates of a jail (Jones & Schaffner, 2001; Hammett et al., 2002). In addition to high TB
rates, there is considerable evidence of TB transmission within correctional facilities. Numerous out-
breaks of TB, including multidrug resistant (MDR) TB, have been documented in jails and prisons
worldwide (Coninx et al., 1998; Valway et al., 1994b; CDC, 1992b, 2003a). Limited surveillance for
TB disease, delayed diagnosis and isolation, and high turnover of those with unrecognized TB have
led to inmates transmitting TB to other inmates and correctional staff, as well as to persons in the
community postrelease (Maclntyre et al., 1999; Jones et al., 1999, 2003; Valway, et al., 1994b; Bur
et al., 2003; CDC, 2004b).

Several factors contribute to the high rate and transmission of TB among correctional populations.
The physical environment of correctional facilities, such as crowded shared living and recreational
spaces with inadequate ventilation, can facilitate TB transmission (Jones et al., 1999; Koo et al., 1997;
Maclntyre et al., 1997; White et al., 2001). Duration of incarceration also plays a role; longer lengths
of incarceration increase the risk of inmates acquiring TB infection (Bellin et al., 1993; Carbonara
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et al., 2005; CDC, 2003a). Frequent inter- or intra-facility movement of inmates, common in most
correctional facilities, may hinder completion of TB treatment and contribute to treatment failure,
drug resistance, and transmission of TB (Cummings et al., 1998; Laniado-Laborin, 2001). Many
incarcerated persons are at high risk for TB secondary to factors such as impaired immune status from
HIV infection or therapy with immunosuppressive agents, malnourishment, tobacco use, or substance
abuse (CDC, 1999b, 2000a; Laniado-Laborin, 2001). Persons with these factors may be more likely
to acquire TB infection if exposed to someone with TB disease. In addition, incarcerated persons with
TB who are undiagnosed prior to incarceration can transmit TB to other inmates, correctional employ-
ees, or members of the community if not diagnosed and properly treated within the correctional set-
ting (CDC, 2006a).

Prevention and Control of TB in Correctional Facilities

The continued transmission of TB in jails and prisons throughout the world signifies a need for
improvement in TB control efforts focused on correctional populations, both during incarceration and
postrelease (Laniado-Laborin, 2001). For many incarcerated persons, the correctional setting may be
the primary source of health information, intervention, and promotion. As such, correctional facilities
have a unique opportunity and responsibility to address TB.

The prevention and control of TB in correctional facilities requires the implementation of a TB
control program that ensures prompt disease detection, isolation, management, and release planning
for infectious inmates. Effective programs include assigned personnel responsible for the program, a
written TB control plan, periodic facility-specific TB risk assessments, continuing staff education, and
collaborations with public health and community partners (Table 11.3). In addition, fundamental TB

Table 11.3 Characteristics of an effective tuberculosis (TB) control program

I. Assignment of responsibility

A. Assign responsibility for the TB infection-control program to qualified person(s)

B. Ensure that persons with expertise in infection control, occupational health, and engineering are identified and
included

II. Risk assessment, TB infection-control plan, and periodic reassessment
A. Initial risk assessments
1. Obtain information concerning TB in the community

2. Evaluate data concerning TB patients in the facility

3. Evaluate data concerning interferon gamma release assay (IGRA) or tuberculin skin test (TST) conversions
among staff in the facility

4. Evaluate data for evidence of person-to-person transmission

B. Written TB infection-control program
1. Select initial risk protocol(s)
2. Develop written TB infection control protocols

C. Repeat risk assessment at appropriate intervals

1. Review current community and facility surveillance data and IGRA or TST results
2. Review records of TB patients
3. Observe staff infection control practices

4. Evaluate maintenance of engineering controls

III. Identification, evaluation, and treatment of patients who have TB

A. Screen patients for signs and symptoms of active TB

1. On initial encounter in new admission/intake area

2. Before or at the time of admission
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Table 11.3 (continued)

B. Perform radiologic and bacteriologic evaluation of patients who have signs and symptoms suggestive of TB
C. Promptly initiate treatment

IV. Managing persons who have possible infectious TB
A. Promptly initiate TB precautions

B. Place patients in separate waiting areas or TB isolation rooms

C. Give patients a surgical mask, a box of tissues, and instructions regarding the use of these items
V. Managing inpatients who have possible infectious TB

A. Promptly isolate patients who have suspected or known infectious TB

B. Monitor the response to treatment

C. Follow appropriate criteria for discontinuing isolation
VI. Engineering recommendations

A. Design local exhaust and general ventilation in collaboration with persons who have expertise in ventilation
engineering

B. Use a single-pass air system or air recirculation after high-efficiency particulate air (HEPA) filtration in areas
where infectious TB patients receive care

C. Use additional measures, if needed, in areas where TB patients may receive care

D. Design TB isolation rooms in facilities to achieve greater than or equal to 6 air changes per hour (ACH) for
existing facilities and greater than or equal to 12 ACH for new or renovated facilities

E. Regularly monitor and maintain engineering controls

F. TB isolation rooms that are being used should be monitored daily to ensure they maintain negative pressure
relative to the hallway and all surrounding areas

G. Exhaust TB isolation room air to outside or, if absolutely unavoidable, recirculate after HEPA filtration
VII. Respiratory protection

A. Respiratory protective devices should meet recommended performance criteria
B. Respiratory protection should be used by persons entering rooms in which patients with known or suspected
infectious TB are being isolated, by staff when performing cough-inducing or aerosol-generating procedures
on such patients, and by persons in other settings where administrative and engineering controls are not likely
to protect them from inhaling infectious airborne droplet nuclei
C. A respiratory protection program is required at all facilities in which respiratory protection is used
VIII. Cough-inducing procedures

A. Do not perform such procedures on TB patients unless necessary

B. Perform such procedures in areas that have local exhaust ventilation devices (e.g., booths or special
enclosures) or, if this is not feasible, in a room that meets the ventilation requirements for TB isolation

C. After completion of procedures, TB patients should remain in the booth or special enclosure until their
coughing subsides

IX. Staff TB training and education
A. All staff should receive periodic TB education appropriate for their work responsibilities and duties
B. Training should include the epidemiology of TB in the facility
C. TB education should emphasize concepts of the pathogenesis of and occupational risk for TB
D. Training should describe work practices that reduce the likelihood of transmitting M. tuberculosis
X. Staff counseling and screening
A. Counsel all staff regarding TB infection and disease
B. Counsel all staff about the increased risk to immunocompromised persons for developing active TB
C. Perform IGRAs or TSTs on staff at the beginning of their employment, and repeat at periodic intervals
D. Evaluate symptomatic staff for active TB
XI. Evaluate staff IGRA or TST conversions and possible transmission of M. tuberculosis
XII. Coordinate efforts with public health department(s) and community partners

Modified from: Centers for Disease Control and Prevention (1994)
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prevention and control activities in correctional facilities can be categorized as: (1) prevention of TB
transmission using administrative controls, environmental controls, and a respiratory protection pro-
gram; (2) screening for TB disease and LTBI; (3) treatment of persons with TB disease and LTBI; (4)
collaboration between correction, public health, and community partners; (5) release planning; and
(6) program evaluation (CDC, 2006a).

Preventing TB Transmission

Prevention of TB transmission in correctional facilities requires a strong infection control program
that includes administrative controls, environmental controls, and a respiratory protection program
(CDC, 2006a).

Administrative Controls

Administrative controls are measures designed to reduce the risk of exposure to persons with infec-
tious TB disease and include the following: (1) assigning responsibilities for TB infection control to
qualified persons; (2) conducting facility TB risk assessments; (3) developing and updating a written
TB infection control plan for each facility; (4) implementing and evaluating effective work practices
for managing persons with suspected or confirmed infectious TB; and (5) providing ongoing staff
education and training (CDC, 2006a) (Table 11.3). Detailed guidance has been previously published
(CDC, 2003b, 2005a, 2006a).

Environmental Controls

Exposure to M. tuberculosis within correctional facilities can be reduced through consistent and effec-
tive use of environmental controls, including: (1) general and local exhaust ventilation; (2) air clean-
ing methods; (3) airborne infection isolation (AIl); and (4) environmental control maintenance (CDC,
2006a). These environmental controls are detailed in published guidelines for the prevention of TB in
healthcare settings and for environmental infection control in healthcare facilities and can be used to
educate staff and inform policies and procedures in correctional settings (CDC, 2003b, 2005a).

General and Local Exhaust Ventilation

General ventilation maintains air quality by two processes: (1) dilution and removal of airborne con-
taminants, and (2) control of the airflow direction and pattern within a facility (CDC, 2006a).
Uncontaminated air is supplied into an area where the air is contaminated and the mixed air and con-
taminants are subsequently removed from the area by an exhaust system. The amount of ventilation
in an area is expressed by the number of air changes per hour (ACH). Air within a correctional facility
should flow to minimize exposure of others within the building to airborne contaminants and should
comply with minimum outdoor air supply, ACH, and ventilation design guidance for correctional
facilities (American Society of Heating, Refrigerating, and Air-Conditioning Engineers, 2003; CDC,
2006a) (Table 11.4). General ventilation that exhausts air directly to the outside is the most protective
ventilation design and should preferentially be used in areas likely to contain infectious aerosols
(CDC, 2006a).
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Table 11.4 Ventilation recommendations for selected areas in correctional settings

Minimum total air Air movement relative to | All air exhausted directly
Correctional area changes per hour adjacent areas outdoors*
Cell or dormitory housing unit |6 In No
Airborne infection isolation 12 In Yes
(AII) cells
Anteroom to AII cell 10 Out/In® Yes
Day rooms 6 Out® No
Intake, holding, or processing 12 In Yes
area
Kitchen or food preparation 6-10 In Yes!
area
Laundry 10-12 In Yes!
Visitation area 6 Out® No
Courtrooms 6 Out® No

Source: Modified from Centers for Disease Control and Prevention (2006a)

aSingle-pass ventilation that directly exhausts air to the outside is the most protective ventilation design approach and
should be used for areas likely to contain infectious aerosols

®Anteroom pressurization should be designed to minimize cross-contamination between patient areas and adjacent areas
and should comply with local fire smoke management regulations

“This determination should be made on the basis of the risk assessment conducted at each facility and whether a single-
pass ventilation design can be used

YExhausting all air from kitchens and laundry rooms to the outdoors is recommended for contaminant (not TB) and odor
control

Although general ventilation dilutes the concentration of airborne particles, it does not contain
them. Local exhaust ventilation (e.g., hoods, tents, booths) is a preferred source-control technique and
is used to contain and remove airborne contaminants at their source and prevent their dispersion into
the air. Local exhaust ventilation is often used during aerosol-generating procedures such as sputum
induction and bronchoscopy. Such ventilation devices typically use hoods, which are of either exterior
or enclosing types. Exterior devices are those in which the infectious source is near, but outside, the
hood. Enclosing devices, the preferred type, are those in which the hood either partially or fully
encloses the infectious source. Enclosing devices such as tents or booths should have sufficient air-
flow to remove 99% of airborne particles during the interval between the departure of one patient and
the arrival of the next (CDC, 2006a). The time interval required to achieve proper level of airborne
contaminant removal from enclosing devices varies, in part, according to the ACH. The higher the
number of ACH, the shorter the amount of time that is required for removal of contaminated air
(Table 11.5). Air from hoods, booths, or tents may either be exhausted directly to the outside or
released back into the room where the device is located. If air is not released directly to the outside, a
high-efficiency particulate air (HEPA) filter should be used at the discharge duct or vent of the exhaust
device to remove airborne particulates before the air is recirculated into the room (CDC, 1994).

Air Cleaning Methods

Air cleaning technologies are useful adjuncts to general and local exhaust ventilation and include
mechanical air filtration (e.g., HEPA filters) to reduce the concentration of airborne contaminants and
ultraviolet germicidal irradiation (UVGI) to kill or inactivate microorganisms so that they no longer
pose a risk for infection (CDC, 2006a). Air removed from areas likely to contain infectious aerosols
should be preferentially exhausted directly to the outdoors. If direct exhaust is not feasible, HEPA
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Table 11.5 Air changes per Minutes required for removal®
hour. (ACH) and time Air changes per hour 99.0% efficiency 99.9% efficiency
réqulred for remgval of > 138 207
airborne contaminants, by
efficiency percentage 4 69 104
6 46 69

12 23 35

15 18 28

20 14 21

50 6 8

Source: Modified from Centers for Disease Control and Prevention (2006a)
Values apply to a room or enclosure in which: (1) the generation of aerosols has
ceased (e.g., the infectious inmate is no longer present in the room), or (2) the aero-
sol procedure has been completed and the room or booth is no longer occupied. The
times provided assume perfect mixing of the air in the space; removal times will be
longer in areas with imperfect mixing or air stagnation. Caution should be exer-
cised in applying the table to such situations, and expertise from a qualified engi-
neer or industrial hygienist should be obtained

“Minutes required for removal of airborne contaminants from the time that genera-
tion of infectious aerosols has ceased

filters should be used to clean the air before returning it to the general ventilation system. Whenever
possible, such air should be recirculated into the same general area from which it originated. UVGI
may also be used as a supplement to direct exhaust or HEPA filtration. UVGI can be used inside the
ductwork of existing heating, ventilating, and air-conditioning systems or in the upper area of the
room to be treated to ensure that organisms are inactivated. The effectiveness of UVGI depends on the
UVGI lamp placement and intensity, air flow patterns and mixing, and relative humidity. Appropriate
installation, maintenance, and monitoring of HEPA filters and UVGI equipment are essential.
Additionally, staff and inmates should be educated about potential adverse effects of UVGI exposure
such as skin erythema and photokeratoconjunctivitis (inflammation of the eye) (CDC, 2005a).

Airborne Infection Isolation

Inmates known or suspected of having TB disease should be placed in an AIl room or cell that meets
the design and specifications of an isolation room. AIl rooms should have all three of the following
characteristics: (1) negative pressure, such that the direction of the air flow is from the outside adja-
cent space (e.g., the corridor) into the room; (2) numerous ACH (12 ACH for new construction as of
2001; 6 ACH for construction before 2001); and (3) air that is directly exhausted to the outside, or
recirculated through a HEPA filter (CDC, 1994). The use of personal respiratory protection is indi-
cated for persons entering these rooms when caring for TB patients. Facilities without an AIl room
should refer inmates with suspected or confirmed TB to a facility that is able to provide such isolation
and evaluate TB patients. If transfer to an alternative facility with an AIl room is not available, the
inmate should be temporarily housed in a room that has been modified to prevent the escape of infec-
tious aerosols. Inmates may be discontinued from AIl when infectious TB disease is considered
unlikely and either: (1) another diagnosis is made that explains the clinical syndrome, or (2) the
patient has three negative AFB sputum-smear results. Sputum samples should be collected 8-24 h
apart with at least one being an early morning specimen. Inmates for whom suspicion of TB remains
despite three negative AFB sputum-smear results should not be removed from AIl room until they are
on standard anti-TB treatment and are clinically improving. Inmates with confirmed TB disease
should remain in AII until they have had three consecutive negative AFB sputum-smear results; have
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received standard multidrug TB treatment for 2 weeks; and have demonstrated clinical improvement.
Because transmission of drug-resistant TB can have dire consequences, facilities may choose to keep
suspected or confirmed multidrug-resistant (MDR) TB cases in AIl rooms until both negative smear
and culture results are received (CDC, 2006a).

Environmental Control Maintenance

Environmental controls will fail if they are not appropriately operated and maintained. Improperly
maintained AIl rooms have been associated with transmission of TB within healthcare facilities (Ikeda
et al., 1995; Kenyon et al., 1997). Correctional facilities should work with ventilation engineers and
infection control personnel to ensure the proper design and ongoing maintenance of environmental
controls. In addition, correctional facilities should schedule routine preventive maintenance that cov-
ers all components of the ventilation system, including air cleaning devices, to verify that environ-
mental controls are operating as designed. Records of preventive maintenance and repairs should be
carefully maintained (CDC, 2006a).

Respiratory Protection

All correctional facilities should develop, implement, and maintain a respiratory protection program.
The program should include respiratory protection fit testing and training of all correctional employ-
ees who may potentially have contact with infectious or potentially infectious inmates. All staff work-
ing with infectious patients should be given respiratory protection to wear and be instructed on proper
use. For most circumstances in correctional facilities, National Institute for Occupational Health and
Safety-approved respirators (e.g., N95 or higher) should provide adequate staff protection (CDC,
2005a). Detailed guidance on respiratory protection has been published (CDC, 1999c¢; Garner, 1996).
Personal respiratory protection is indicated for all persons who: (1) enter AIl rooms, (2) transport
infectious inmates, or (3) participate in aerosol-generating procedures (e.g., suctioning, sputum induc-
tion). Drivers or other persons who are transporting patients with suspected or confirmed TB disease
in an enclosed vehicle should also wear N95 respirators. If the inmate has signs or symptoms of TB,
consideration should be given to having the inmate wear a surgical mask during transport, in waiting
areas, or when others are present (CDC, 2006a).

Screening for TB Disease and LTBI

Early identification, isolation, and treatment of persons with TB disease remain the most effective
means of preventing TB disease transmission. Inmates with undiagnosed TB disease can expose other
inmates and correctional staff, and, when released, can infect persons living in surrounding communi-
ties (Bur et al., 2003; Frieden et al., 1995; Jones et al., 1999, 2003; Mohle-Boetani et al., 2002; Stead,
1978). The primary goal of screening in a correctional facility is to detect TB disease and prevent
transmission. The secondary benefit of TB screening is to find inmates with LTBI who are at higher
risk of progressing to TB disease and could benefit from treatment (CDC, 2006a).

The type of screening recommended for a facility is determined by an assessment of the TB trans-
mission risk within that facility. CDC guidelines define a facility’s risk as being minimal or nonmini-
mal (CDC, 2006a). A facility has minimal TB risk if: (1) no cases of TB disease occurred in the
facility in the previous year; (2) it does not house substantial numbers of inmates with TB risk factors
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(e.g., HIV infection); (3) it does not have significant numbers of inmates from areas of the world with
high TB rates; and (4) employees of the facility are not otherwise at risk for TB. Any facility that does
not meet these criteria should be categorized as a nonminimal TB risk facility. TB risk should be
assessed at least annually, with assistance from the local or state health department (CDC, 2006a). A
multipronged approach to TB screening is needed and, based on the context and inmate characteris-
tics, includes TB history, symptom review, diagnostic testing (e.g., IGRA, TST, sputum smear and
culture), chest radiograph, and a high index of suspicion.

TB History and Symptom Screening

All correctional facilities, regardless of TB risk level, should obtain a TB history from and conduct a
symptom screening of all newly incarcerated inmates on intake. Inmates should be asked about his-
tory of and treatment for LTBI or TB disease (CDC, 2006a). In addition, all inmates should be asked
about the presence of TB symptoms. Inmate issues such as acute drug withdrawal, mental illness, and
fatigue at time of intake, as well as language or cultural barriers, may hinder obtaining a thorough
history and symptom screening and should be addressed (Saunders et al., 2001).

Early symptoms of TB resemble other infectious respiratory illnesses such as influenza, acute
bronchitis, or pneumonia. Symptoms include low-grade fever, chills, night sweats, fatigue, loss of
appetite, weakness, or unintentional weight loss. In pulmonary TB, the most common form of disease,
symptoms often include a prolonged cough (i.e., one lasting 3 weeks or more), production of sputum,
hemoptysis (i.e., coughing up blood or blood-tinged sputum), or chest pain. Physical exam may
include rales or signs of lung consolidation. In laryngeal TB, hoarseness or sore throat may be present.
TB disease in the respiratory tract is associated with a high degree of infectiousness. Extrapulmonary
TB, usually noncontagious, can involve virtually any organ system in the body.

Newly incarcerated inmates should not be housed with other inmates in general population until
they have been adequately screened for TB disease. Inmates with symptoms suggestive of TB dis-
ease or with history of inadequate treatment for TB disease should be placed in an AIl room until
they receive a thorough medical evaluation (CDC, 2006a). AIl rooms, formerly known as negative
pressure isolation rooms, are single-occupancy rooms used for the isolation of persons infected with
organisms spread via airborne droplet nuclei <5 pm in diameter. If the facility does not have an All
room, the inmate should be transferred to a location that has one. The absence of physical findings
does not exclude active TB disease and a high index of suspicion should be maintained. Evaluation
for TB disease among those in whom it is suspected should include a test for infection (e.g., IGRA
or Mantoux TST), a chest radiograph, and sputum examination for microscopy and culture for
mycobacteria.

Interferon Gamma Release Assays

For nearly 100 years, the TST has been the only diagnostic tool available for the detection of TB infec-
tion in persons who have no symptoms or findings of TB (Pai 2005; Pai et al., 2005; Pai et al., 2006).
Recently, IGRAs have been developed as an alternative and are now the preferred test for TB infection
for all persons of ages 2 years and older, particularly in settings where the return rates for TST reading
are suboptimal (Mazurek et al., 2010; American Academy of Pediatrics, 2018). IGRAs are a new class
of diagnostic assays that measure interferon gamma released by T-cells after stimulation by selected
antigens. For M. tuberculosis, these antigens include early secreted antigenic target (ESAT)-6 and
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culture filtrate protein (CFP)-10, which are present in M. tuberculosis but absent from all bacille
Calmette-Guérin (BCG) strains and most other non-TB mycobacteria (with the exception of M. kan-
sasii, M. marinum, M. szulgai, and M. gordonae) (Pai et al., 2004; Pai et al., 2006). Available data
suggest that IGRAs have a higher specificity than TST and are at least as sensitive as TST for detec-
tion of TB disease (Pai et al., 2006). Laboratory-based test results are reported as: (1) positive (M.
tuberculosis infection likely); (2) negative (M. tuberculosis infection unlikely but cannot be excluded);
or (3) indeterminate, invalid, or borderline (depending on the specific IGRA). Advantages of IGRAs
include: (1) only a single visit is required to obtain results; (2) result is unaffected by prior BCG vac-
cination; and (3) there is no boosting effect on future IGRA testing.

In correctional settings, IGRAs have a major advantage over the TST since IGRA results are labo-
ratory-based and thus available even if inmates are released before receiving the results; inmates can
request their IGRA results from the correctional facility at any time postincarceration. Additionally,
in the event of recidivism, an inmate’s IGRA result will be available at the correctional facility, pre-
cluding the need for redundant testing. Limitations of IGRAs include: (1) the need for phlebotomy;
and (2) relatively high direct cost per test compared to the TST. However, correctional settings may
find IGRAS to have operational benefits over the TST (Katyal et al., 2018). Comparisons of TST ver-
sus IGRAs have been extensively reviewed (Pai et al., 2005).

Two IGRAs are now commercially available worldwide: (1) QuantiFERON®-TB Gold Plus Test
(QFT-Plus) (Cellestis Ltd, Carnegie, Australia) and (2) the T-SPOT™.TB (Oxford Immunotech Ltd,
Oxford, UK). The QFT-Plus and T-SPOT™.TB can be used in all circumstances in which TST is cur-
rently being used (CDC, 2005¢c, 2010). A positive IGRA result suggests that infection with M. tfuber-
culosis is likely; further evaluation is needed to rule out TB disease (e.g., chest radiography and other
diagnostic tests as clinically indicated). Once TB disease is ruled out, a diagnosis of LTBI can be
made and treatment options considered. As with a negative TST result, a negative QFT-Plus or
T-SPOT™.TB result alone should not exclude the possibility of TB infection or disease and should be
supplemented with medical history and other diagnostic tests as clinically indicated. An IGRA con-
version is defined as a change from a negative to positive IGRA result within a 2 year period.

QFT-Plus

QFT-Plus results are reported as either “positive,” “negative,” or “indeterminate.” Quantitative data
are reported for TB Antigen Tube 1 antigens (TB1; ESAT-6, CFP-10), TB Antigen Tube 2 antigens
(TB2; ESAT-6, CFP-10, additional peptides), positive (Mitogen) control, and negative (Nil) control
values. Both TB1 and TB2 antigen tubes contain the M. tuberculosis antigens ESAT-6 and CFP-10.
The TB1 tube

contains peptides from ESAT-6 and CFP-10 that are designed to elicit cell-mediated immune
responses from CD4+ T-helper lymphocytes. The TB2 tube contains additional peptides targeted
toward cell-mediated immune responses from CD8+ cytotoxic T-cells, which have been shown to be
more frequently detected in persons with active TB disease versus LTBI and may be associated with
recent M. tuberculosis exposure.

A QFT-Plus result is positive if the Nil value is <8.0 IU/ml and either TB antigen tube minus Nil
is >20.35 IU/ml and >25% of the Nil value. A negative QFT-Plus result requires both antigen tubes
minus Nil to be <0.35 TU/ml, or >0.35 and <25% of Nil value, and the mitogen minus Nil to be
>0.5 IU/ml. Some QFT-Plus results may be indeterminate due to processing errors or the patient’s
inability to respond to either control. If the results of the QFT-Plus are indeterminate, repeat the QFT-
Plus. If two different QFT-Plus specimens yield indeterminate results, clinical judgment is used to
determine if the patient has likely TB infection (Table 11.6).
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Table 11.6 Interpretation of QuantiFERON-TB Gold Plus (QFT-Plus)

Mitogen
TB1 minus Nil | TB2 minus Nil | minus Nil
Nil (IU/ml) | (IU/ml) (IU/ml) (IU/ml)* QFT-Plus result | Report/interpretation
<8.0 >0.35 Any Any Positive® M. tuberculosis infection likely
and >25% of
Nil value
Any >0.35
and >25% of
Nil value
<0.350r>0.35 |<0.350r>0.35 | >0.5 Negative M. tuberculosis infection NOT
and <25% of and <25% of likely
Nil value Nil value
<0.350or >0.35 |<0.350r >0.35 |<0.5 Indeterminate® | Likelihood of M. tuberculosis
and <25% of and < 25% of infection cannot be determined
Nil value Nil value
>8.0¢ Any

Source: Modified from Food and Drug Administration (2019)
Abbreviations used: [U international wunits, ml milliliters, M.
TB tuberculosis

aResponses to the mitogen positive control (and occasionally TB Antigens) can be outside the range of the microplate
reader. This has no impact on test results. Values >10 IU/ml are reported by the QFT-Plus software as >10 [U/ml
"Where M. tuberculosis infection is not suspected, initially positive results can be confirmed by retesting the original
plasma samples in duplicate in the QFT-Plus ELISA. If repeat testing of one or both replicates is positive, the test result
is considered positive

‘Refer to package insert for possible causes (QuantiFERON-TB Gold Plus (QFT-Plus) Elisa [package insert].
Germantown, MD: Qiagen; 2017)

“In clinical studies, less than 0.25% of subjects had interferon gamma levels of >8.0 TU/ml for the Nil value

tuberculosis  Mycobacterium tuberculosis,

T-SPOT™.TB

T-Spot results are reported as “positive,” “negative,” “borderline,” or “invalid.” Quantitative data are
reported for the Panel A (ESAT-6) and Panel B (CFP-10) TB antigens, positive (Mitogen) control, and
negative (Nil) control spot counts. Results are interpreted by subtracting the spot count in the Nil
control from the spot count in Panel A and Panel B. For a valid test, the Nil control has <10 spots; if
Panel A or B minus Nil has <4 spots, then the mitogen must also have >20 spots for a valid result.
T-Spot is the only IGRA test that gives a borderline result. T-Spot results may be invalid due to inap-
propriate blood storage conditions, delay in sample transport, patient specific conditions, or labora-
tory error. In the case of borderline or invalid results, repeat the T-Spot test. If two different T-Spot
specimens yield borderline or invalid results, clinical judgment is used to determine if the patient has
likely TB infection (Table 11.7).

Mantoux TST Screening

Historically, the TST has been the most common method for detection of TB infection. The Mantoux
TST involves the intradermal injection of 0.1 ml of 5 tuberculin units (TU) of purified protein deriva-
tive (PPD) on the volar surface of the forearm. Multiple puncture tests (e.g., the tine test) and PPD
strengths of 1 TU and 250 TU are not sufficiently accurate and should not be used (CDC, 2000b). In
addition, anergy testing, in conjunction with TST, is no longer recommended in the United States
(CDC, 1996a, 1996b). The TST is read within 48—72 h after administration, and the transverse diam-
eter of induration, not redness, is recorded in millimeters (mm). Based on the sensitivity and specific-
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Table 11.7 Interpretation of T-SPOT.TB test results

Nil Panel A minus| Panel B | Mitogen | T-SPOT.7B
(spots) | Nil (spots) minus Nil | (spots) | result Comment
<10 >8 >8 Any Positive 8 spots or more in either Panel A-Nil or Panel B-Nil
(Panel A-Nil or Panel B-Nil)
5,6,o0r7 5,6,0r7 | Any Borderline™® | 5, 6, or 7 spots (highest of Panel A-Nil or Panel B-Nil)
<4 <4 >20 Negative Mitogen control has 20 spots or more and both Panel
A-Nil and Panel B-Nil have 4 spots or fewer
<20 Invalid® ¢ Mitogen control has fewer than 20 spots and both Panel
A-Nil and Panel B-Nil have 4 spots or fewer
>10 Any Any Any Invalid® ¢ Nil control has more than 10 spots

Source: Modified from Food and Drug Administration (2008)

aRefer to package insert for possible causes (T-Spot. TB [package insert]. Marlborough, MA: Oxford Immunotec; 2012)
"Results where the highest of the Panel A or Panel B spot count is such that the (Panel minus Nil) spot count is 5,6, or
7 spots should be considered borderline (equivocal) and retesting by collecting another patient specimen is recom-
mended (T-Spot.TB [package insert]. Marlborough, MA: Oxford Immunotec; 2012)

‘Invalid results should be reported as “invalid,” and it is recommended to collect another sample and retest the
individual

Table 11.8 Criteria for determination of a positive tuberculin skin test result

>5 mm Persons who:
Have had recent contact to someone with infectious TB disease
Have HIV infection or other immunosuppressive conditions
Have fibrotic changes on chest radiograph consistent with old TB disease
Are currently taking certain medications that can cause immunosuppression, such as:
Anti-TNF-a inhibitor treatment (e.g., infliximab, etanercept), JAK inhibitors, Interleukin receptor
antagonists
Medications after organ transplantation
Steroids (equivalent to 215 mg of prednisone per day for >1 month)
>10 mm | Persons who:
Were born in OR traveled/resided >1 month consecutively in a country with a high TB incidence rate®
Live or work in institutional settings where exposure to TB may be possible® (e.g., healthcare facilities,
correctional facilities, homeless shelters, mycobacteriology laboratories)
Have medical conditions associated with increased risk of progression to active TB disease, including:
Silicosis
Diabetes mellitus
End-stage renal disease
Gastrectomy
Jejunoileal bypass
Certain hematologic disorders (e.g., leukemias or lymphomas)
Specific malignancies (e.g., carcinoma of the head, neck, or lung)
Are younger than 5 years of age
Inject illicit drugs
>15 mm | Persons:
At low risk for TB disease and for whom testing is not generally indicated

Source: Centers for Disease Control and Prevention (2020b). https://www.cdc.gov/tb/publications/factsheets/testing/
skintesting.pdf

Abbreviations used: HIV human immunodeficiency virus, JAK Janus kinase, mm millimeters, M. tuberculo-
sis Mycobacterium tuberculosis, TB tuberculosis, TNF tumor necrosis factor

*Countries with high TB incidence rates include any country other than the United States, Canada, Australia, New
Zealand, or a country in Western or Northern Europe

As defined by local epidemiological risk and/or regulations. Healthcare facilities include hospitals, long-term care
facilities, and drug treatment centers

ity of the TST and the prevalence of TB in different groups, three cut points have been recommended
for determining a positive tuberculin reaction (Table 11.8). In the majority of cases, a TST result of
10 mm induration is considered a positive result for inmates and correctional facility staff (CDC,
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2006a). However, an induration of 5 mm is a positive result for the following persons: persons living
with HIV; recent contacts of a person with TB disease; chest radiograph consistent with prior TB
disease; organ transplant recipients; persons receiving prolonged immunosuppressive therapy; and
those with findings raising a high suspicion of TB disease. A positive TST result suggests that infec-
tion with M. tuberculosis is likely; further evaluation is needed to rule out TB disease (e.g., chest
radiography and other diagnostic tests as clinically indicated). A negative TST result alone should not
exclude the possibility of TB infection or disease and should be supplemented with medical history
and other diagnostic tests as clinically indicated. A TST conversion is defined as an increase of 10 mm
or more within a 2-year period (CDC, 2000b).

Persons who have a documented history of a positive TST or IGRA result or TB disease, or a
reported history of severe necrotic reaction to tuberculin, should be exempt from a routine TST
(CDC, 2006a). Pregnancy, lactation, or prior BCG vaccination is not a contraindication to receiv-
ing the TST. The same criteria for interpretation of TST results are used for BCG-vaccinated
persons.

The TST is not particularly sensitive for TB disease and is highly nonspecific; its sensitivity ranges
from 75% to 90% (CDC, 2006a) and may be lower in some populations. Asymptomatic persons who
have a positive TST reaction should have a chest radiograph performed within 72 h after skin test is
read (CDC, 2006a). Persons with either TB symptoms or history of TB exposure and a positive TST
reaction should be promptly placed in an AIl room for a diagnostic work-up and evaluated
immediately.

Two-step testing can reduce the number of positive TSTs that would otherwise be misclassified as
recent conversions and should be considered in persons who are likely to undergo future periodic
screenings. Certain persons who were infected with M. tuberculosis years earlier exhibit waning
delayed-type hypersensitivity to tuberculin. When they receive a TST years later, they may have a
false negative result, though they are truly infected; however, this test stimulates the body’s ability to
react to future TSTs and result in a “boosted” reaction. When a TST is repeated and is positive, the
results may be misinterpreted as a new infection (e.g., recent conversion). In two-step testing, persons
whose baseline TST yields a negative result are retested 1-3 weeks after the initial test. If the second
test is negative, they are considered not infected. If the second test result is positive, they are classified
as having previous TB infection. Two-step testing may not be practical in jails, given the high turnover
rates, but may be useful in prisons or as part of a correctional employee health program if IGRAs are
not available.

Chest Radiograph Screening

Chest radiographs are essential in the evaluation of TB. Persons with LTBI may have chest radiograph
findings that are normal or that suggest healed infection, such as granulomas or calcification. Persons
with TB disease will commonly have lesions in the apical or posterior segments of the upper lobes, or
in the superior segment of the lower lobes, of the lungs. Pulmonary cavities, atelectasis, or fibrotic
scarring may also be evident. Rarely, chest radiographs may be normal in the presence of pulmonary
TB, particularly in patients living with HIV and those with isolated laryngeal TB. Miliary TB will
appear as diffuse, finely nodular lesions (~2 mm in size) on chest radiograph. Unilateral, or rarely
bilateral, pleural effusion may be the only abnormality evident for pleural TB. Imaging techniques
such as computed tomography or magnetic resonance imaging may assist in defining nodules, cavi-
ties, cysts, calcifications, or other lesions that are observed on chest radiograph.
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Chest radiographs should be obtained for persons with TB symptoms or positive IGRA or TST
results. Persons living with HIV, or those who are at risk for HIV but whose status is unknown, should
receive a chest radiograph, regardless of IGRA or TST results, as these might be falsely negative. In
facilities with on-site radiographic screening, the chest radiograph should be performed as part of
intake and preferably be read by a physician within 24 h (CDC, 2006a). Inmates with chest radio-
graphs consistent with TB disease should be promptly placed in an AIl room and evaluated, regardless
of IGRA or TST results.

Screening with chest radiographs can be an effective means of detecting new cases of TB disease
at admission to a correctional facility, particularly in facilities with short lengths of stay or high-risk
populations (e.g., HIV, intravenous drug use). Screening inmates with chest radiographs has been
shown to increase the TB case-finding rate and enable quicker isolation of suspected TB cases when
compared with TST or symptom screening (Jones & Schaffner, 2001; Layton et al., 1997; Puisis
et al., 1996). However, universal chest radiography at one detention center was no more sensitive in
the detection of active TB cases than routine symptom screen and TST; in addition, it led to an eight-
fold increase in TB-related work-ups without detecting additional cases of TB (Saunders et al.,
2001). Moreover, chest radiography screening does not assist in the detection of LTBI. The decision
to implement universal chest radiography for TB screening is facility specific and should consider
the following factors: local and facility TB epidemiology, suspected frequency of cutaneous anergy
to skin testing among incarcerated population, lengths of stay, and cost-effectiveness (Saunders
et al., 2001).

Initial TB Screening of Inmates

The following procedures are recommended for initial TB screening of inmates in all correctional
facilities (CDC, 2006a). All inmates admitted to correctional facilities (minimal or nonminimal TB
risk) should be evaluated on entry for symptoms of TB, preferably by healthcare staff. In facilities
where custody staff conduct intake health screenings, trainings should be periodically provided on
obtaining medical histories, identifying and referring inmates with TB signs and symptoms, and
maintaining patient confidentiality. Any inmate with symptoms suggestive of TB should be promptly
placed in an AIl room and evaluated for TB disease. If the facility does not have an AIl room, the
inmate should be transferred to a facility that has one. All inmates admitted to a minimal TB risk facil-
ity should be evaluated for clinical conditions that increase the risk for TB infection or the risk for
progressing to TB disease if infected (Table 11.2); persons with any of these conditions should
undergo further screening with an IGRA, TST, or chest radiograph within 7 days of admission (CDC,
2006a). All inmates admitted to nonminimal TB risk facilities require screening with IGRA, TST, or
chest radiograph within 7 days of admission (CDC, 2006a). Inmates with HIV or risk factors for HIV
but whose status is unknown, regardless of IGRA or TST result, should receive a chest radiograph at
admission to the facility.

If an inmate tests positive for TB infection by IGRA or TST, the provider must conduct further
clinical and radiologic evaluation and rule out active TB disease before an LTBI diagnosis can be
established or LTBI treatment can be initiated (Table 11.9). All persons who have a positive test for
TB infection should be examined by a clinical provider and receive a medical history and physical
examination, chest radiograph, and relevant laboratory testing if clinically indicated. In some
instances, persons with a negative IGRA or TST should also receive a medical evaluation if TB dis-
ease is suspected.
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Table 11.9 Recommended clinical evaluation based on test for tuberculosis infection results

Negative IGRA or TST No further evaluation is needed unless indicated by clinical judgment (e.g.,
clinical suspicion of active TB, immunosuppression, new TB risk factor, live
or work in high-risk setting)

Positive IGRA or TST Rule out active TB disease with clinical evaluation, chest radiograph, and
other diagnostics as clinically indicated

Indeterminate® or Result could be due to error in specimen collection or laboratory processing or

invalid® IGRA to the patient’s reduced immune response to the TB antigens (i.e., anergy)

Repeat the IGRA. If 2 separate specimens from a patient yield indeterminate
or invalid results, do not repeat IGRA; consider medical evaluation and chest
radiograph to rule out active TB

Borderline IGRA® Indicates an uncertain likelihood of M. tuberculosis infection

Repeat IGRA. If 2 separate specimens from a patient yield borderline results,
do not repeat IGRA; consider medical evaluation and chest radiograph to rule
out active TB

Abbreviations used: /GRA interferon gamma release assay, M. tuberculosis Mycobacterium tuberculosis, TB tuberculo-
sis, TST tuberculin skin test

*QFT-TB Gold Plus only

"T-SPOT.TB only

Initial TB Screening of Correctional Employees

Correctional employees, such as officers or medical personnel, are at risk for occupational exposure
to TB (Steenland et al., 1997). Correctional facilities should have an employee health program, or
component of the overall TB control program, dedicated to prevention of TB among its staff. All new
employees should have: (1) a medical history and physical exam; (2) IGRA or TST; (3) a chest radio-
graph if indicated; and (4) consideration for LTBI or TB disease treatment if indicated. Additionally,
all regular visitors of nonminimal TB risk facilities, including volunteers or service providers, should
be considered for TB screening (CDC, 2006a).

Periodic TB Screening

Two-step TST or single-step IGRA should be considered for the initial testing of all inmates and employ-
ees who will receive repeated testing as part of a periodic TB screening program (CDC, 2006a).
Correctional facilities should strongly consider using two-step TST for long-term inmates, if TST is used.
Routine screening of long-term inmates and correctional facility staff (e.g., custody and medical) should
be incorporated into the TB control program (National Commission on Correctional Health Care, 2003a,
b). Long-term inmates and all employees who have a negative baseline IGRA or TST result should have
a follow-up evaluation at least annually, per facility, local, or state regulations. Inmates or employees with
a history of positive IGRA or TST result should be screened for symptoms of TB disease; annual chest
radiographs are not necessary for routine follow-up evaluations of infected persons (CDC, 2006a).

Treatment of LTBI and TB Disease

Treatment of TB and LTBI is a critical component of TB containment, both in correctional facilities
and in the larger community. An untreated person with TB disease is estimated to infect 10-15 per-
sons per year. Treatment of persons with TB and LTBI, particularly those with LTBI who are at high
risk for progression to disease, can prevent secondary transmission to other inmates, correctional
staff, or members of the community upon the inmates’ release from the correctional facility.
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Effective anti-TB treatment markedly reduces infectivity. Completion of an effective treatment
regimen for TB disease is nearly always curative; without proper treatment, TB is often fatal. A com-
pleted regimen of treatment for LTBI can reduce the risk of progression from LTBI to TB disease by
90% (Committee on Prophylaxis, International Union Against Tuberculosis, 1982; Institute of
Medicine, 2000).

The effectiveness of TB treatment is primarily determined by adherence to and completion of the
treatment regimen (American Thoracic Society, 2003). Interrupted or incomplete treatment increases
the risk of treatment failure, relapse of disease, and emergence of drug-resistant TB. Patients who
often move residences or are residing in correctional facilities have a higher likelihood of defaulting
on treatment (Cummings et al., 1998; MacNeil et al., 2005). The most effective method of monitoring
treatment compliance is to use directly observed therapy (DOT). DOT involves watching as the patient
swallows the medication. DOT can help diminish infectiousness, reduce risk for relapse, and help
prevent the development of drug resistance (American Thoracic Society, 2003). DOT is the preferred
treatment strategy for all persons with: (1) TB disease; (2) LTBI who are on intermittent therapy or
are at high risk for progression to disease; and (3) recent contact of infectious persons with pulmonary
TB.

All persons receiving treatment for TB disease or LTBI should: (1) undergo clinical monitoring at
least monthly to screen for nausea, vomiting, abdominal pain, jaundice, or discolored urine; and (2)
be educated about potential adverse effects of the drug(s) and the need to promptly discontinue treat-
ment and seek medical evaluation if adverse effects occur. Certain populations, including individuals
living with HIV infection, pregnant or postpartum females, persons with history of liver disease (or at
risk for chronic liver disease), and regular users of alcohol (CDC, 2000b), initiating TB or LTBI treat-
ment, should also receive baseline and subsequent periodic laboratory testing (e.g., measurement of
serum transaminases).

Treatment of LTBI

Once TB disease is ruled out, LTBI can be diagnosed and treatment options can be considered.
Updated treatment guidelines for LTBI have been recently published (Sterling et al., 2020). Short-
course (3 or 4 month) rifamycin-based regimens are preferred over the longer (6 or 9 month) isoniazid
monotherapy for treatment of LTBI due to higher treatment completion rates and lower risk of hepa-
totoxicity. Preferred LTBI treatment regimens include weekly isoniazid and rifapentine for 12 weeks,
daily rifampin for 4 months, or daily isoniazid and rifampin for 3 months (Sterling et al., 2020)
(Table 11.10). Two alternative treatment regimens for LTBI include 6 or 9 months of daily isoniazid
monotherapy if rifamycin-based regimens cannot be used; isoniazid therapy, while efficacious, has
higher toxicity and lower treatment completion rates than shorter rifamycin-based regimens (CDC,
2000b; Sterling et al., 2020) (Table 11.10). In HIV-positive individuals, the 6-month course of isonia-
zid should be offered only if the other regimens cannot be given. In addition, substitution of rifabutin
for rifampin may be indicated in HIV-positive persons taking certain antiviral medications due to less
frequent drug—drug interactions when rifabutin is used. LTBI treatment regimens must be modified if
there is concern that the source of TB infection has drug-resistant TB disease. The appropriate treat-
ment regimen should then be based on drug susceptibility results of the presumed source case (if
known), coexisting medical conditions (e.g., HIV), and potential for drug—drug interactions.
Consultation with a TB expert is advised if the known source of TB infection has drug-resistant
TB. Combination therapy with rifampin and pyrazinamide had previously been recommended for
treatment of LTBI; however, this regimen is no longer recommended due to subsequent reports of
severe hepatotoxicity and death (CDC, 2003c).
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Table 11.10 Common drug regimens for treatment of latent tuberculosis infection

Interval, duration,
administration, and

Adult dosage Pediatric dosage completion criteria | Indications
Rifampin 10 mg/kg 15-20 mg/kg Daily for 4 months | Preferred for persons of all ages
(RIF) (600 mg maximum) | (600 mg Self-administration | May be used in persons living
maximum) Completion: 120 with HIV who are not taking
doses within antiretroviral therapy (ART) or
6 months who are taking ART with
acceptable drug—drug
interactions with RIF
Isoniazid INH INH Weekly for Can be used for persons aged
(INH) and Age 12 years and Age 2-11 years: 12 weeks 2 years and older
rifapentine older: 15 mg/kg 25 mg/kg rounded | Directly observed | May be used in persons living
(RPT) rounded up to up to nearest 50 or | therapy (DOT) with HIV who are not taking
nearest 50 or 100 mg (900 mg preferred, but ART or are taking ART with
100 mg (900 mg maximum) self-administration | acceptable drug—drug
maximum) is acceptable interactions with RPT
RPT (based on person’s weight) Completion: 12
10.0-14.0 kg: 300 mg scheduled doses
14.1-25.0 kg: 450 mg within a 16-week
25.1-32.0 kg: 600 mg period
32.1-49.9 kg: 750 mg
>50.0 kg: 900 mg max
Isoniazid 5 mg/kg 10-20 mg/kg Daily for 6 months | May be used for persons of all
(INH) (300 mg maximum) | (300 mg Self-administration | ages, but no longer a preferred
maximum) Completion: regimen
180 doses within May be used if RIF or INH/
9 months RPT are contraindicated
Daily for 9 months
Self-administration
Completion:
270 doses within
12 months
15 mg/kg 20-40 mg/kg Twice weekly for
(900 mg maximum) | (900 mg 6 months
maximum) Directly observed

therapy (DOT) is
required
Completion:

52 doses within
9 months

Twice weekly for
9 months
Directly observed
therapy (DOT) is
required
Completion:

76 doses within
12 months

Source: Modified from Sterling et al. (2020)
Visit aidsinfo.nih.gov for the latest guidelines and complete list of contraindicated medications
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Treatment for TB Disease

Treatment regimens for TB disease must consider all clinical, radiographic, and laboratory results,
including drug susceptibility testing. Treatment should be implemented in collaboration with local TB
experts to select the appropriate regimen based on diagnostic results (American Thoracic Society,
2003). For most persons with TB disease, the preferred treatment regimen is an initial 2-month phase
of rifampin, isoniazid, pyrazinamide, and ethambutol, followed by a continuation phase of isoniazid
and rifampin for 4 or more months after drug resistance is excluded (Table 11.11). Persons living with
HIV infection may require use of rifabutin rather than rifampin and may need more frequent dosing
than HIV-negative persons.

Treatment for TB disease should use DOT until completion. Decision to stop treatment should be
made in collaboration with TB experts from local or state public health departments and be based on
clinical, bacteriological, and radiographic improvement and total number of anti-TB medication doses
taken within a maximum period (American Thoracic Society, 2003).

Case Reporting

In the United States, all states require designated healthcare professionals, including those from cor-
rectional facilities, to report suspected or confirmed TB cases to their local or state health department.
Suspected or confirmed cases among both inmates and correctional staff should be reported. This
reporting is mandatory and should be conducted regardless of treatment status, even if an inmate has
already been released or transferred from the facility (CDC, 2006a).

Table 11.11 Intensive and continuation phase drug regimens for culture-positive pulmonary tuberculosis (TB) caused
by drug-susceptible organisms

Intensive phase Continuation phase'*?
Interval and Drugs
Drugs duration Interval and duration Comment
Isoniazid 7 days/week | Isoniazid |7 days/week for 126 doses | Standard regimen for drug-susceptible
Rifampin for 56 doses | Rifampin | (18 weeks) TB disease
Pyrazinamide | (8 weeks) --- Or ---
Ethambutol 3 days/week for 54 doses
(18 weeks with DOT)*
Isoniazid 7 days/week | Isoniazid |7 days/week for 217 doses | The continuation phase is extended to
Rifampin® for 56 doses | Rifampin | (31 weeks)? 7 months when PZA is excluded from
Ethambutol® (8 weeks) --- Or --- the intensive phase for a total of
3 days/week for 93 doses 9 months of treatment
(31 weeks with This is the appropriate regimen for
DOT)*#* pregnant patients unless multidrug-
resistant TB is suspected

Source: Adapted from Nahid et al. (2016), by permission of Oxford University Press on behalf of the Infectious Diseases
Society of America. Please visit: https://www.idsociety.org/practice-guideline/treatment-of-drug-susceptible-tb/
'Biweekly treatment regimens during the continuation phase are not recommended due to high rates of relapse

For missed doses, extend treatment to make up the doses

SPatients with a positive culture at 2 months of treatment should receive a 7-month continuation phase regimen
(31 weeks; either 217 doses daily or 93 doses 3 times per week)

“Not recommended for patients with HIV infection


https://www.idsociety.org/practice-guideline/treatment-of-drug-susceptible-tb/
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Contact Investigations

The identification of a potentially infectious case of TB in a correctional facility should trigger a
prompt public health response because of the potential for widespread TB transmission. TB contact
investigations are initiated on a case-by-case basis with the goal of interrupting the transmission of M.
tuberculosis. TB transmission is prevented by: (1) promptly isolating and treating persons with TB
disease; and (2) identifying infected contacts of such persons and providing them with treatment for
LTBI. Decisions involved in initiating, planning, and prioritizing contact investigations are complex;
a multidisciplinary team of trained professionals, including infection control, medical, nursing, cus-
tody, and local or state public health staff, should be convened to plan and conduct the investigations
(CDC, 2006a).

Contact investigations should be initiated for the following conditions: (1) suspected or confirmed
pulmonary, laryngeal, or pleural TB with cavitary disease on chest radiograph or positive AFB smears
(on sputum or other respiratory specimens); and (2) suspected or confirmed pulmonary or pleural TB
with negative AFB smears and a decision has been made to initiate TB treatment. Contact investiga-
tions generally are not indicated for extrapulmonary TB (excluding laryngeal and pleural TB) unless
pulmonary involvement is also diagnosed.

The following steps should be used for contact investigations. Once an inmate with suspected or
confirmed TB disease (source patient) is identified, local public health authorities and correctional
management officials should be notified. The source patient should be interviewed and medical
records should be reviewed to collect information on: (1) TB exposure history and symptoms; (2) date
of illness onset; (3) results of diagnostic testing for TB; (4) dates and location of housing, employ-
ment, and education within the facilities; and (5) names of contacts (both in the correctional facilities
and community). The infectious period for the source patient should be determined. The infectious
period is typically defined as 12 weeks before the TB diagnosis was made or the onset of TB symp-
toms (whichever is longer). The presumptive infectious period can be reduced to 4 weeks preceding
the date of diagnosis if the source patient is asymptomatic, is AFB smear negative, and has a noncavi-
tary chest radiograph (CDC, 2006a). All living, working, and recreation areas of the source patient
within the facilities should be toured to characterize the ventilation system and airflow direction.
Contact lists should be developed, grouped according to location (e.g., incarcerated, released, trans-
ferred), and prioritized according to duration and intensity of exposure to the source patient (e.g.,
high, medium, low priority); local public health staff can assist in the prioritization of contacts (CDC,
2005b).

Contact investigations should focus on identifying the contacts at highest risk for TB transmission,
screening them completely, and providing them with a complete course of LTBI treatment if they are
infected. Persons with the most exposure to the source patient and HIV-positive or immunocompro-
mised persons (regardless of duration of exposure) are of the highest priority. Medical charts should
be reviewed for all high-priority contacts to determine TB-exposure history and symptoms. Baseline
IGRA or TST should be performed on all eligible contacts (e.g., excluding those with prior positive
tests or those who were tested after 1-3 months of exposure). All HIV-positive contacts should be
evaluated for TB disease and LTBI regardless of IGRA or TST result; LTBI therapy should be initi-
ated once TB disease has been excluded (CDC, 2005b). Public health authorities should be notified
about contacts who have been transferred to another correctional facility or released to the community
so that they can be screened. Follow-up IGRA tests or TSTs should be performed 8—10 weeks after
exposure to the source patient has ended. Decision to expand the contact investigation beyond the
high- and medium-priority contacts should be based on calculated infection rates (e.g., total number
of inmates whose IGRA or TST has converted from negative baseline to positive should be divided by
the total number of inmates with an IGRA performed and TST placed and read) and should be com-
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pared with infection rates among nonexposed inmates. The contact investigation team should analyze
infection rates both at baseline and follow-up to determine the need for expanding the investigation.
Once the contact investigation is completed, the investigation team should prepare a summary report
of the methods, results, and follow-up plans of the investigation. Reports should be shared with cor-
rectional and public health authorities. Detailed guidelines for conducting contact investigations have
been published (CDC, 2005b).

Drug Susceptibility Testing

Initial isolates from persons with positive smears or cultures for M. tuberculosis should be tested for
susceptibility to anti-TB drugs (CDC, 1992c¢). Drug susceptibility testing is imperative for choosing
effective TB treatment regimens. Delays in susceptibility testing result in a longer duration of ineffec-
tive treatment and prolonged infectiousness. Susceptibility testing should be repeated if positive spu-
tum smears or cultures persist despite 3 months of anti-TB drug therapy or develop after a period of
negative sputum test results. Drug resistance should be reported to the TB control program at the local
or state health department, and consultations with TB experts should be made to select a treatment
regimen for drug-resistant TB.

MDR TB, defined as resistance to at least isoniazid and rifampin, emerged globally over the past
three decades, creating a major challenge to TB management, including in correctional facilities
(CDC, 1992a, 2006b; Valway et al., 1994a). MDR TB outbreaks in prisons have been documented
worldwide and have resulted in the spread of MDR TB beyond the confines of correctional facilities
into the community (Coninx et al., 1998; Valway et al., 1994a). Treatment of MDR TB requires the
use of second-line drugs that are less effective, more toxic, and costlier than first-line isoniazid- and
rifampin-based regimens (American Thoracic Society, 2003).

Ineffective treatment of persons with TB disease (e.g., insufficient quality, quantity, or duration of
medications) may lead to the progressive development of drug resistance, including extensively drug-
resistant (XDR) TB. XDR TB has recently emerged as a worldwide threat to TB control and is char-
acterized by a predilection for immunocompromised persons, high mortality, and limited treatment
options (World Health Organization, 2006). XDR TB is defined as resistance to isoniazid and rifampin
(MDR TB), plus resistance to any fluoroquinolone and at least one of three injectable drugs (i.e.,
amikacin, kanamycin, or capreomycin). In the United States, approximately 4% of MDR TB is XDR
TB (CDC, 2006b). In the industrialized nations of Australia, Belgium, Canada, France, Germany,
Ireland, Japan, Portugal, Spain, Britain, and the United States, XDR TB increased from 3% of drug-
resistant TB cases in 2000 to 11% in 2004 (CDC, 2006b). During 1993-2002, patients with XDR TB
in the United States were 64% more likely to die during treatment than patients with MDR TB (CDC,
2006b). Ensuring appropriate, uninterrupted continuity of directly observed TB treatment both within
and outside of correctional facilities is of utmost importance in the prevention of drug resistance.

Comprehensive Release Planning

Comprehensive release planning for soon-to-be-released inmates, or reentrants, with TB infection or
disease is an essential component of TB control efforts, both within correctional facilities and in the
communities to which inmates return (Hammett et al., 1998). Comprehensive release planning
includes: (1) medical discharge planning; (2) transitional planning related to the social determinants
of health; and (3) security-related release planning. Effective release planning facilitates improved
postrelease utilization of medical services (Frieden et al., 1995) and reduced recidivism (Flanigan
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et al., 1996). In addition, continuity of care postrelease is imperative for reducing secondary TB trans-
mission and preventing the development of drug resistance (Glaser & Greifinger, 1993). Failure to
complete a diagnostic evaluation for TB disease can result in undiagnosed reentrants exposing their
families, friends, and community members to TB. Treatment interruptions or cessation before com-
pletion can also have serious consequences. Individuals with LTBI who do not complete their treat-
ment are at risk for developing TB disease, particularly if they are coinfected with HIV or have other
risk factors for progression. Inmates with TB disease who are unable to complete their treatment regi-
men are at risk for developing drug resistance and relapsing to symptomatic and infectious disease.
Recidivists with incompletely diagnosed or untreated TB disease can reintroduce TB into a correc-
tional facility upon admission and place other inmates and correctional staff at risk. Thus, case man-
agement and release planning efforts must be made to ensure timely completion of TB diagnostic
evaluation and treatment both during and after incarceration, to prevent potential health risks to both
reentrants and the larger community.

Correctional facilities should conduct prerelease case management and release planning for all
inmates with suspected or confirmed TB disease and those with LTBI who are at high risk for progres-
sion to TB disease (CDC, 2006a). For inmates with LTBI who are at low risk for progression to TB
disease, correctional facilities should collaborate with appropriate public health agencies to develop
feasible release planning policies. Regardless of risk of progression, all inmates with LTBI who are
started on TB preventive therapy during incarceration should receive discharge and transitional care
planning to ensure uninterrupted treatment after release.

Correctional facilities should have designated staff assigned to conduct TB-related release plan-
ning and to notify the appropriate public health agency of inmates with suspected or confirmed TB
disease and inmates receiving treatment for LTBI or TB disease (CDC, 2006a). Designated staff may
be correction personnel, medical or administrative staff working in the facility, or public health depart-
ment staff that work on-site. Such personnel should also be responsible for communication with other
correctional facilities or community service providers if inmates are transferred or released mid-TB
evaluation or treatment. Correction and medical staff within correctional facilities should work with
the designated release planning staff to develop timely and thorough release plans. Planning should
address TB diagnosis and treatment efforts begun in jails or prisons and provide for their continuation
postrelease. Correctional facilities should ensure that their release planning process is comprehensive,
is tailored to the needs of the individual, and is conducted in collaboration with public health and com-
munity partners.

Collaboration Between Correction, Public Health, and Community Partners

Both effective TB case management and release planning require and benefit from collaboration
between correction, public health, and community partners (Lobato et al., 2004). Such collaboration
and coordination maximize the effectiveness of TB control efforts begun in correctional facilities
(Hammett et al., 2001). TB diagnostic evaluation or treatment-initiated during incarceration can be
completed postrelease by public health or community partners, thus ensuring continuity of care and
improved health for the inmate and reducing the likelihood of TB transmission in the community. In
addition, collaboration with public health and community partners can assist correctional facilities in
overcoming barriers such as brief inmate lengths of stay, unscheduled releases or transfers from the
facility, and limited available resources for recommended TB prevention, screening, treatment, and
release planning services (CDC, 2006a). Public health agencies and community-based organizations
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may have financial, programmatic, or personnel resources that they can offer to correctional facilities.
Public health staff can provide TB medical expertise and assistance with case management, contact
investigations, administration of DOT, and accessing community TB-related resources (e.g., local TB
clinics for follow-up appointments). In addition, public health departments often maintain TB regis-
tries containing diagnostic and treatment-related information on all persons with TB within their
jurisdictions. Correctional facilities and public health departments can work together to use TB regis-
try data to find inmates with TB infection or disease and obtain the TB history. Registry information
including TB diagnostic test results, drug susceptibility patterns, and treatment history can be helpful
to correctional facilities in case management and release planning. Use of TB registry data in correc-
tional settings may also enable health departments to locate persons with TB who have been lost to
follow up in the community. Correctional facilities can assist public health departments by promptly
reporting all inmates with suspected or confirmed TB disease, so that the public health staff can ensure
timely performance of case management, contact investigations, and entry of information into the TB
registry. Correctional facilities should contact their local or state health departments to identify their
designated TB control staff. Likewise, public health departments should make efforts to contact the
infection or TB control staff of local correctional facilities. To facilitate effective collaboration, cor-
rectional facilities and public health departments should designate liaisons and have regularly sched-
uled meetings to discuss correctional TB control issues (Lobato et al., 2004).

Community-based partners, including clinical and social service providers and community correc-
tion staff (e.g., probation and parole officers), are vital to the success of release planning efforts.
Recently released inmates have a multitude of health- and non-health-related needs, and it is impera-
tive to link them with organizations that are interested and experienced in working with these popula-
tions; correctional facilities and public health agencies should make efforts to identify and partner
with such organizations. Soon-to-be-released inmates often express a need for help in accessing
healthcare services after release and have high expectations of the role that community correction
staff will play in helping them gain lawful employment, find substance use treatment programs, stay
crime free, or otherwise transition into the community (La Vigne et al., 2004). Parolees meet with
their assigned parole officer on a monthly or bimonthly basis; as such, including community correc-
tion staff in prerelease TB-related planning, with inmate consent, may facilitate continuity of care
(Nelson & Trone, 2000). By participating in release planning for soon-to-be-released inmates with
LTBI or TB, community correction staff become more knowledgeable about TB and can assess TB
management-related compliance issues with their parolees; as such, they are better able to protect
themselves, their clients, and their communities (Hammett et al., 2001; Wilcock et al., 1995).
Community correction can also assist public health departments in locating TB cases that are lost to
follow-up in the community and are on probation or parole.

Successful TB release planning requires correctional facilities to provide timely and thorough TB
diagnostic and treatment information to public health agencies (via mandatory TB case reporting), as
well as to community partners involved in postrelease provision of services. Likewise, feedback of
postrelease TB follow-up data from public health departments and community partners back to cor-
rectional facilities is helpful in maintaining continuity of care, particularly for persons with TB who
are reincarcerated. However, there are patient-confidentiality-related restrictions on sharing informa-
tion across agencies, and local, state, and federal regulations should be followed. Correction, public
health, and community partners should inform and reassure inmates of their confidentiality rights. In
addition, inmates should be explained the importance and benefits of signing a limited release or con-
sent so that their TB-related information can be shared among appropriate agencies (Hammett et al.,
2001). Caution should be taken to share only the information necessary to provide continuity of care.
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Components of Comprehensive Release Planning

Incarcerated populations have a complexity of release planning needs. Following release from cor-
rectional facilities, reentrants face urgent housing, employment, financial, and other subsistence needs
that often take priority over their health care (Hammett et al., 2001). While incarcerated, inmates may
lose their employment, housing, eligibility for food stamps, or Medicaid and Social Security benefits.
As such, postrelease, reentrants with TB may not have the ability or resources to make or keep follow-
up appointments or obtain necessary medications. They may have language, literacy, or cultural bar-
riers, which further complicate their ability to seek care. In addition, reentrants often have mental
health or substance use issues that can hinder their ability to access healthcare services. Thus, to be
effective, TB release planning efforts must be holistic and tailored to the needs of the reentrant. As
such, correctional facility release planning programs should: (1) initiate release planning early; (2)
provide case management; (3) obtain detailed postrelease contact information; (4) assess and plan for
substance abuse, mental health, and social service needs; (5) make arrangements for postrelease fol-
low-up; (6) make provisions for unplanned release and transfers; and (7) provide education and coun-
seling (CDC, 2006a).

Initiate Release Planning Early

Release planning efforts for inmates diagnosed with TB infection or disease should begin as early as
possible during incarceration and continue postrelease to facilitate continuity of care and avoid delays
in initiating or resuming TB treatment. Designated release planning staff in the correctional facilities
should promptly notify the public health department of all inmates with suspected or confirmed TB
disease or inmates receiving TB treatment, even if the inmates have been transferred or released from
the facility. Inmates diagnosed with TB disease are of the highest priority for ensuring continuity of
care and should be interviewed by public health (preferred) or correctional release planning staff as
soon as possible after diagnosis so that the medical discharge and transitional care plans can be devel-
oped (CDC, 2006a). Whenever possible, correctional facilities should provide the release planning
staff with advance notice about the inmates’ projected release dates; this will enable development of
a more individualized and thorough plan. Even in short-term detention facilities, where a significant
number of inmates may be released within 1-3 days of admission, many critical community TB link-
ages can be made if the release planners are promptly notified about an inmate with TB.

Early involvement of the inmate in the planning process is integral to the success of the release
plan. Inmates may perceive the plan and community linkages as an extension of their punishment in
jail or prison and be reluctant or fearful to participate. Release planning staff should work to build a
rapport and trusting relationship and to educate the inmates on the benefits of such planning to their
health and well-being. Staff should assess the inmates’ perceptions of their postrelease needs and
priorities and tailor the plan accordingly; inmates may have received release planning before and
know what worked or did not work for them in the past. In addition, staff should assess the inmates’
expectations of postrelease support from their families, particularly as it relates to their health care.
Often soon-to-be-released inmates expect that their families will assist them with accessing health
care, finding housing or employment, and finances in the community; however, postrelease, inmates
may find that the expected support is not always available (La Vigne, 1994; Vishner et al., 2004).
Whenever possible, staff should attempt to include inmate families early in the release planning pro-
cess and link inmates with additional and varied sources of support (e.g., peer counselors, support
groups) (Nelson & Trone, 2000).
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Provide Case Management

Comprehensive case management is an essential component of release planning and involves identi-
fying, planning, and facilitating the postrelease services required to meet reentrants’ health and social
service needs. Case management has been demonstrated to support reentrants in utilizing community
healthcare services (Rich et al., 2001), modifying risk behaviors (Rhodes & Gross, 1997), and reduc-
ing recidivism (Flanigan et al., 1996). In addition, case management for persons with TB has been
shown to improve adherence to TB treatment regimens (Marco et al., 1998) and reduce loss to follow-
up in the community (Salomon et al., 1997).

Designated correctional staff should provide case management for inmates with TB infection or
disease and work with public health and community partners to ensure continuity of care postrelease
(Klopf, 1998). Prerelease case management should include a thorough assessment of the inmate’s TB
exposure, diagnosis, and therapy history by interviewing the inmate directly and reviewing pertinent
medical records. Case managers should review the TB exposure history to identify potential TB con-
tacts either in the correctional facility or community and should inform facility infection control and
local public health partners so that contact investigations can be initiated as needed. Case managers
should also review the results of all TB diagnostic testing conducted during incarceration, such as
IGRA or TST, chest radiograph, sputum smears and cultures, and drug susceptibilities. In addition,
TB treatment and medication compliance history during incarceration should be reviewed. Case man-
agers should request the local or state public health department to review their TB registry data for
additional information that might be useful in release planning. Comorbid conditions, such as HIV or
viral hepatitis, can complicate the treatment regimen and should be addressed in the overall plan by
ensuring linkages with appropriate community clinical providers.

Case managers should work with public health and community partners to determine where soon-
to-be-released inmates will receive TB follow-up care and obtain necessary medications. Newly
released inmates sometimes choose not to return to the neighborhood they lived in before incarcera-
tion either to avoid previous influences which led to their incarceration or because their family moved
to another location (La Vigne et al., 2004). Additionally, released inmates may wish not to receive
medical care in the same neighborhood where they live due to a perceived stigma. Case managers
should determine where soon-to-be-released inmates would be able and willing to continue their TB
follow-up appointments. Case managers should discuss the importance of the follow-up, and identify
and address any potential barriers to inmates being able to keep the appointments.

Obtain Detailed Contact Information

Case managers should emphasize the importance of continuity of care in TB treatment and encourage
inmates with LTBI or TB disease to provide accurate postrelease contact information. Case managers
should request detailed information from soon-to-be-released inmates, such as: (1) their expected
residence, including shelters; (2) names and contact information for friends or relatives; and (3) com-
munity locations usually frequented, in order to enable location of the released inmate in the com-
munity (White et al., 2002). In addition, case managers should obtain a signed consent from inmates
authorizing the case manager and public health department to contact and share TB-related informa-
tion with worksites, community clinical or social service providers, or community correction staff if
necessary (CDC, 2006a).

Inmates may provide contact information based on their expectations of where they will reside
postrelease; however, for many reasons, they may need to change their residence after they return to
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the community. Alternatively, inmates may intentionally give correctional staff aliases or incorrect
contact information because of mistrust or fear of incrimination or deportation (CDC, 2006a). The
inability to locate and provide continuity of care for released inmates with LTBI or TB disease can
result in incomplete treatment regimens (Nolan et al., 1997) and the risk of transmission or drug resis-
tance (Glaser & Greifinger, 1993). In addition, the use of an alias by an inmate with LTBI or TB dis-
ease can hinder continuity of care upon reincarceration and potentially place other inmates and
correctional staff at risk. Case managers should confirm contact information, including true identity
and any aliases, with inmates on a periodic basis throughout incarceration and immediately before
release if possible. Correctional facilities should also develop strategies to confirm an inmate’s true
identity as quickly as possible after admission to the facility (e.g., using fingerprint-based unique
identification number).

Assessment and Plan for Substance Abuse, Mental Health, and Social Service
Needs

TB case management efforts must include an assessment of substance abuse, mental health, or social
service needs that may adversely influence the inmate’s ability to adhere to the TB release plan.
Substance abuse and mental health issues are significant barriers to continuity of care postrelease and
should be addressed by release planning staff in correctional facilities (Hammett et al., 2001). After
release from jail or prison, many reentrants return to their old neighborhoods and are challenged to
avoid the same influences or circumstances that led to their recent incarceration, which places them at
risk for defaulting on their TB care. Relapse to substance abuse postincarceration often occurs and can
impact all aspects of a reentrant’s life including their health, housing, relationships, employment,
parole conditions, and likelihood of reincarceration (Rich et al., 2001). Inmates with mental illness
have similar postrelease conditions as those with substance abuse issues. Without sufficient postrelease
support in the community, reentrants with mental illness may have difficulty in coping or with treat-
ment adherence and may experience acute decompensation of their mental status, thus greatly increas-
ing the chances of nonadherence to TB follow-up or treatment. Reentrants with prior drug offenses or
mental illness often have difficulty in obtaining permanent housing and risk becoming homeless
(Lindblom, 1991), which is a major barrier to completion of TB therapy (LoBue et al., 1999). For
inmates with a substance abuse history, case managers should provide referrals to or information
about convenient substance abuse treatment programs and peer support group meetings (e.g.,
Alcoholics or Narcotics Anonymous). In addition, inmates with substance abuse histories are at risk
for HIV and viral hepatitis, both of which can affect TB management, and would benefit from refer-
rals to community clinical providers experienced in working with these issues. Inmates with TB who
have mental illness require community linkages to mental health treatment programs that are inte-
grated with primary care, substance abuse, and social service providers to best facilitate continuity of
care.

Incarceration creates several other barriers for released inmates, which can hinder continuity of TB
care. During incarceration, inmates may lose their employment or other sources of income. In addi-
tion, inmates often lose health insurance or other government benefits, such as Medicaid, Temporary
Assistance for Needy Families, Food Stamps, Supplemental Security Income, or Social Security
Disability Insurance, while incarcerated and may have to wait several months postrelease to become
eligible again (Bazelon Center for Mental Health Law, 2000). This loss of income and services can
adversely impact the inmate’s ability to adhere to TB follow-up and treatment in the community.
Although federal laws require the suspension of certain benefits during the period of incarceration,
many states will terminate the benefits and require inmates to reapply for benefits upon release
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(Human Rights Watch, 2003). The requirement to reapply for benefits postrelease can present difficul-
ties for inmates as they must provide documentation that may have been lost or destroyed (e.g., birth
certificates, social security card, passport, driver’s license, or other photo identification). Many states
will allow inmates to apply for reinstatement of benefits in anticipation of release from jail or prison;
case managers should assist inmates in obtaining the necessary documentation and completing the
required application forms.

Correctional facilities should assist this process by making the inmates’ driver’s licenses, Medicaid
cards, or other forms of photo identification available to the case managers during incarceration, as
needed, and to the inmates with their personal property postrelease. In addition, correctional facilities
should create agreements with agency partners to facilitate prompt reactivation of these benefits (e.g.,
with state Department of Motor Vehicles to provide nondriver’s license photo identification cards,
with local Social Security Administration offices to expedite processing of applications) (Hammett
et al., 2001). Case managers should ensure that inmates requiring TB care in the community have
access to free TB follow-up appointments and medications immediately postrelease and for as long as
they are needed.

Make Arrangements for Postrelease Follow-Up

One of the most critical components of release planning for inmates with LTBI or TB disease is the
arrangement of postincarceration follow-up appointments and access to medications. Inmates on
LTBI therapy who are released from jail or prison before treatment is completed have low community
clinical follow-up and treatment completion rates (Nolan et al., 1997; Tulsky et al., 1998). Inmates
with TB are at high risk for not completing their TB treatment regimen (MacNeil et al., 2005). Factors
such as homelessness, substance abuse, lack of social support or stability, unemployment, and lower
education levels contribute to nonadherence postrelease (Cummings et al., 1998; White et al., 2002).
Whenever possible, efforts should be made to have inmates complete their LTBI or TB therapy during
incarceration. If this is not feasible, case managers, in collaboration with public health staff, should
arrange for postrelease follow-up of inmates with appropriate community-based clinical providers so
that treatment can be completed.

Case managers should first create an individualized plan based on interviews with inmates about
their perceived postrelease health- and non-health-related needs, review of the medical records, and
discussions with appropriate correction, public health, and community correction staff. When decid-
ing where to refer inmates for TB care and substance abuse, mental health, or other social services
needs, case managers should attempt to find community providers that can best integrate and coordi-
nate all of these areas. To maximize the likelihood of continuity of care, case managers should ensure
that the community-based providers are interested and experienced in meeting ex-inmates’ needs and
provide services in locations convenient to where inmates anticipate living or working postrelease.
Case managers should establish relationships and agreements with community partners to facilitate
inmates’ utilization of services (e.g., enabling “walk-in services,” providing phone or mail appoint-
ment reminders, utilizing telehealth services when appropriate, or providing transportation for referred
inmates).

A variety of models exist in correctional facilities for linking prerelease inmates to community
clinical providers (Hammett et al., 2001). Some involve community providers coming into the jail or
prison to provide direct clinical services, establish a therapeutic alliance with the inmates and follow
them clinically in the community postrelease (Flanigan et al., 1996). Less intensive models include:
(1) community providers working with inmates for only a few months prerelease; (2) inmates not
meeting the provider during incarceration, but receiving a set appointment postrelease; and (3) inmates



186 F. M. Parvez

receiving a prerelease list of clinical providers to contact (Hammett et al.). Correctional facilities that
enable community providers to establish a direct therapeutic relationship with inmates during incar-
ceration optimize the likelihood of continuity of care postrelease. Correctional staff should encourage
public health and community partners to establish a prerelease relationship with inmates either by
providing direct services to inmates during incarceration, or by working closely with the release plan-
ning staff to assist in development of the release plan. For some correctional facilities, however, the
distance between them and likely community providers presents difficulties to meeting with the
inmates prerelease (Hammett et al.). Even in such cases, providing the inmate with a set appointment
date can improve compliance with community follow-up (Rich et al., 2001). Additionally, prerelease
telehealth visits may facilitate the establishment of a therapeutic relationship and encourage commu-
nity follow-up postrelease. At minimum, soon-to-be-released inmates should be given a list of com-
munity clinical and social service providers and resources.

As part of the release plan, case managers should ensure that all inmates who have been diag-
nosed with LTBI or TB disease receive community referrals for initiation or continuation of TB
treatment. In particular, inmates started on DOT for TB disease or LTBI while incarcerated should
continue to be closely monitored by local public health staff who will arrange for the continuation
of DOT postrelease until the treatment regimen is completed. Inmates with LTBI who do not
require DOT should have uninterrupted access to TB medications postrelease for the duration of
their treatment regimen. At minimum, they should be given a sufficient supply of their TB medica-
tions until their next TB follow-up appointment in the community (CDC, 2006a). If the anticipated
inmate release date and community follow-up appointment date are known, then the case manager
can determine the exact amount of medication to provide. If either of these dates is unknown, case
managers should work with correction or public health staff to arrange for at least a 2-week to
I-month supply of the TB medications to be available at discharge (Hammett et al., 2001).
Providing soon-to-be-released inmates with the actual medication is preferable to giving them a
prescription; suspension of health insurance or benefit programs due to incarceration may prevent
inmates from being able to fill the prescription soon enough to avoid missing doses. However, if
legal, policy, or financial reasons prohibit correctional facilities from providing sufficient amounts
of medication for discharge, inmates should be given a prescription to cover the time period from
release to the first TB appointment in the community (Hammett et al., 2001). Case managers
should also inform inmates about public hospitals and clinics affiliated with state or local health
departments that may provide free or low-cost TB care and medications. Regardless of whether
medications or prescriptions are given, case managers should ensure that the inmates understand
the proper dosing and administration of the TB medications and provide written instructions in the
inmates’ preferred languages.

Make Provisions for Unplanned Release and Transfers

Correctional facilities should have policies and procedures in place to address unplanned transfers or
releases of inmates with LTBI or TB disease (CDC, 2006a). Correctional clinical or release planning
staff should create and routinely update a summary health record for all inmates (Re-Entry Policy
Council, 2003), particularly those with LTBI or TB disease. The summary health record can be initi-
ated based on the initial health screening and added to as needed. The summary should contain all
pertinent medical history; physical examination, radiology, and laboratory results; prescribed medica-
tions; scheduled consults or clinical appointments; and postrelease management plans. For inmates
with LTBI or TB, the summary health record should contain detailed information on TB exposure
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history, diagnostic testing results including IGRA or TST, chest radiograph, sputum smear and cul-
tures, TB therapy, drug susceptibility patterns, and planned postrelease follow-up.

The summary record should be updated throughout the case management and release planning
process, based on collaboration with public health and community partners. It should be part of the
inmate’s medical record and be easily accessible. In addition, staff should ensure that the summary is
as complete and up-to-date as possible prior to inmate transfer or release. All inmates being released
or transferred from jail or prison should receive a copy of their summary health record, so that they
have documentation of the tests or services provided and can share this information with clinical pro-
viders upon release (CDC, 2006a).

Correctional release planning staff should promptly notify the public health department of all reen-
trants into the community with TB disease or those on treatment for LTBI, to ensure continuity of care
postrelease. Inmates with LTBI or TB disease, who are being released into the community and do not
yet have a comprehensive release plan, should, at minimum, be given their summary health record and
a list of community TB providers where they can follow-up postrelease. If the summary record cannot
be provided before release, inmates should be informed on how to obtain a copy postrelease. Inmates
with LTBI or TB disease who are being transferred to another correctional facility should have all of
their TB diagnosis and management information sent to the receiving facility, to avoid duplication of
tests or delays in treatment initiation or continuation. Inmates with TB disease who are infectious but
are eligible for release or transfer to another medical or correctional facility should remain in AIl
precautions until they become noninfectious (CDC, 2006a). If AIl precautions cannot be maintained
during and after the transfer process, facility administrators can consider using a brief “medical hold,”
so that a follow-up plan can be initiated.

Provide Education and Counseling

Ongoing education and counseling about TB is an important component of release planning and TB
control efforts in correctional facilities. Inmates, as well as correctional facility staff, may not fully
understand TB transmission, the difference between LTBI and TB disease, and methods of TB preven-
tion and treatment (Woods et al., 1997). In addition, some inmates and staff may still perceive a stigma
associated with TB, which may be a barrier to seeking or providing proper TB care (Woods et al.,
1997).

TB education, to increase knowledge, and counseling, to change attitudes, have been shown to
increase perception of self-efficacy (Morisky et al., 2001) and improve adherence to community
TB follow-up visits and completion of treatment regimens postrelease (White et al., 2002).
Frequent education sessions were shown to be more effective than a single education session at
diagnosis or even financial incentives in facilitating improved adherence to clinic visits and com-
pletion of treatment postrelease (White et al., 2002). Inmates on TB treatment should receive
ongoing supportive education and counseling about the importance of adhering to the treatment
plan after release into the community. Education should be provided in the inmate’s preferred
language and be culturally sensitive with regard to ethnicity, gender, and age (Goldberg et al.,
2004; Hovell et al., 2003; White et al., 2003). Individual TB counseling should be conducted in a
private setting if possible (White et al., 2003), so that inmates feel comfortable discussing their
questions or concerns. Case managers should ensure that inmates are active participants in the
development of the TB release plan and provide feedback into their motivations or challenges
regarding treatment and adherence.
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Community-Based Case Management After Release

The first 24 h after release from a correctional facility are critical to an ex-inmate’s success with reen-
try into the community (Mitty et al., 1998). Reentrants returning to the same neighborhood where they
lived prior to incarceration may be exposed to the same circumstances and influences that led to their
arrest. Additionally, at the time of release from jail or prison, reentrants may not have adequate food,
clothing, shelter, or financial resources; thus, health care becomes less of a priority than these other
urgent needs. Therefore, it is imperative that the case management process begun in the correctional
facility be continued after release, particularly for ex-inmates with suspected or confirmed TB dis-
ease, LTBI who are at high risk for progression to disease, or those who are on TB treatment (CDC,
2006a). Former inmates may experience a lack of social stability and support after reentry into the
community; often they find that their community case manager is a much-needed source of support
and encouragement (Rhodes & Gross, 1997). As such, public health and community partners should
attempt to make contact with reentrants within the first week of release to assist with general transition
issues and ensure continuity of TB care as prescribed in the release plan created in the correctional
facility. Case management that is culturally sensitive and serves reentrant-defined needs, along with
TB control needs, has been shown to improve completion rates for therapy (Goldberg et al., 2004).
Public health and community partners should also work with community correction staff to ensure
that ex-inmates adhere to their follow-up TB clinic visits and medication regimens.

DOT for active TB or LTBI, both in the correctional setting and postrelease, is a strategy for facili-
tating adherence to TB treatment regimens. DOT initiated in the correctional facility provides an
opportunity for education and counseling and establishes the medication as routine (CDC, 2006a).
The continuation of DOT postrelease may enhance compliance and reduce relapse rates and acquired
drug resistance (Nolan et al., 1997). Implementation of DOT in conjunction with housing programs
has been effective in improving TB therapy outcomes in homeless populations (LoBue et al., 1999).

Incentives and enablers are another strategy that case managers can use to promote adherence to
TB treatment. Incentives are items or services that encourage individuals to complete TB treatment by
motivating them with something they want or need (e.g., food, money, and clothing). Enablers help
clients overcome barriers to completing their TB treatment (e.g., transportation, stable housing, ser-
vice programs). Incentives and enablers, combined with education and counseling, have been shown
to improve adherence to TB follow-up appointments and treatment completion in incarcerated popu-
lations (Frieden et al., 1995; Tulsky et al., 1998; White et al., 1998, 2002). Financial incentives are
believed to be most effective for promoting adherence (Giuffrida & Torgerson, 1997). Recent data
suggest that financial incentives may be helpful in adherence to initial follow-up clinic visits, but that
ongoing education and counseling may be more effective in facilitating completion of TB treatment
regimen (Pilote et al., 1996; White et al., 2002).

Comprehensive release planning and community linkages have been shown to reduce recidivism
rates (Flanigan et al., 1996). Despite these successes, approximately two-thirds of all parolees are
rearrested within 3 years; most are rearrested within the first 6 months after release. Thus, case man-
agement after release is critical for continuity of care in the event of reincarceration, particularly for
inmates who are still taking TB treatment when rearrested.

TB Control Program Evaluation

Correctional facilities should conduct a program evaluation of their TB control program to determine
if stated and desired TB prevention and control goals are being met. The program evaluation should
include a systematic assessment of TB program goals, activities, and outcomes. In addition, local TB
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epidemiology data (e.g., TB case rates, demographics of TB cases, local drug susceptibility data)
should be used to inform the evaluation. Data from the program evaluation should be used to guide
program planning and policy. Guidelines on conducting a TB program evaluation in correctional
facilities have been published (CDC, 2006a).

Conclusion

TB in any segment of the population endangers every member of society (Laniado-Laborin, 2001).
Correctional facilities are part of our communities, not separate from them (Hammett et al., 2001). If
the goal of TB elimination is ever to be achieved, increased attention must be given to incarcerated
populations in which the prevalence and transmission risk of TB are high. The early screening, diag-
nosis, isolation, and treatment of inmates with TB must be prioritized. In addition, continuity of care
must be provided throughout incarceration and postrelease through effective TB transitional care
planning and case management. Collaboration between correction, public health, and community
partners is essential, and this ensures the greatest chance of success in the prevention, control, and
ultimately, elimination of TB.
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