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Objectives. To understand the frequency, magnitude, geography, and characteristics of tuberculosis
outbreaks in US state prisons.

Methods. Using data from the National Tuberculosis Surveillance System, we identified all cases of

tuberculosis during 2011 to 2019 that were reported as occurring among individuals incarcerated in
a state prison at the time of diagnosis. We used whole-genome sequencing to define 3 or more cases
within 2 single nucleotide polymorphisms within 3 years as clustered; we classified clusters with 6 or
more cases during a 3-year period as tuberculosis outbreaks.

Results. During 2011 to 2019, 566 tuberculosis cases occurred in 41 state prison systems (a median
of 3 cases per state). A total of 19 tuberculosis genotype clusters comprising 134 cases were identified
in 6 state prison systems; these clusters included a subset of 5 outbreaks in 2 states. Two Alabama
outbreaks during 2011 to 2017 totaled 20 cases; 3 Texas outbreaks during 2014 to 2019 totaled

517 cases.

Conclusions. Only Alabama and Texas reported outbreaks during the 9-year period; only Texas state
prisons had ongoing transmission in 2019. Effective interventions are needed to stop tuberculosis
outbreaks in Texas state prisons. (Am J Public Health. 2022;112(8):1170-1179. https://doi.org/10.2105/

AIPH.2022.306864)

he inherent social vulnerability of
Tincarcerated individuals entitles
them to certain protections.' Protecting
them from harmful pathogens is both a
public health and social justice issue.*>
Because weekly turnover is above 50%
in local jails,4 the incidence of infectious
diseases in jails largely derives from
background community epidemiology.
In contrast, an average state prison
sentence is 2.6 years.” For the approxi-
mately 1.2 million individuals currently
incarcerated in US state prison sys-
tems,® this longer sentence duration
means that the natural history of an
infectious disease—from initial expo-
sure to illness onset—is more likely to
occur during incarceration.
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Following the 1980s-to-1990s sharp
increase in the number of incarcerated
individuals in the United States, which
co-occurred with the onset of the HIV/
AIDS epidemic,” multiple tuberculosis
(TB) outbreaks in correctional facilities
were documented.®"" Few state prison
TB outbreaks appeared in the subse-
quent literature,'?”" but each one
involved Mycobacterium tuberculosis
spread beyond the prison and into the
broader community, including correc-
tional officers and children. The recent
dearth of articles describing TB out-
breaks in state prisons could be a result
of a true decline in such outbreaks.
However, before the analysis described
here, the nationwide incidence of TB

outbreaks in state prisons was unknown.
In this analysis, we used established
national TB surveillance and next-
generation whole-genome sequencing
methods to estimate the frequency and
magnitude of TB outbreaks in state pris-
ons, describe their geographic distribu-
tion, and summarize characteristics of
individuals associated with those
outbreaks.

METHODS

Public health departments report all ver-
ified cases of TB in the United States to
the National Tuberculosis Surveillance
System."® Each case report includes
demographic, clinical, and programmatic
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variables such as whether a patient was
diagnosed with TB while incarcerated
and, if so, the incarceration facility type
(federal, state, local, juvenile, other, or
unknown). Case reports also include
employment type, which facilitates iden-
tification of TB cases among correctional
workers. M. tuberculosis isolates from
culture-confirmed cases are routinely
genotyped.

We included all verified TB cases that
the 50 US states reported during 2011
to 2019 as occurring in a person incar-
cerated in a state prison at the begin-
ning of the diagnostic evaluation that led
to the TB diagnosis. Data on incarcera-
tion length and history were unavailable.
To generate annual TB incidence in state
prisons, we used each state’s year-end
estimates from the US Bureau of Justice
Statistics as denominators.>'”'®

To identify TB cases that might repre-
sent M. tuberculosis transmission within
state prison facilities, we first identified
all clusters of 3 or more TB cases in a
single state prison system during any
3-year period from 2011 to 2019 that
involved 2-locus or fewer differences
on spacer oligonucleotide typing (spoli-
gotyping) and 24-locus mycobacterial
interspersed repetitive unit-variable
number tandem repeat typing results;
these clusters represented the top
10% of cluster sizes in our data set.
Then, to increase our molecular resolu-
tion, we performed whole-genome
sequencing for all isolates from cases in
those initially identified clusters. We used
whole-genome single nucleotide poly-
morphism comparisons to measure the
genetic distance between isolates. A con-
servative threshold of 2 or fewer single
nucleotide polymorphisms was used to
define cases as closely related (i.e., signi-
fying evidence of recent transmission).

Only the initially identified clusters
with 3 or more closely related cases

during a 3-year period remained in the
analysis; we added other cases in the
same state prison system from other
years during 2011 to 2019 if those other
cases’ isolates were within 2 single nucle-
otide polymorphisms of an isolate from
a case in the cluster. Finally, we classified
the subsets of clusters with 6 or more
closely related cases during a 3-year
period as TB outbreaks.'#%°

We compared demographic, pro-
grammatic, and clinical characteristics
of cases among incarcerated individu-
als in clusters (“clustered cases”) with
cases among incarcerated individuals
who were not in clusters (“nonclustered
cases”) of 3 or more cases and cases
for which a cluster designation could
not be made (“‘nondesignated cases”;
i.e., nongenotyped cases, cases for
which an isolate could not be analyzed,
and cases in a cluster with less than 3
cases with an analyzable sequence).
Demographic characteristics included
sex, age, race/ethnicity, and country
of birth. Programmatic characteristics
included elements of the standard
diagnostic evaluation for TB (e.g., chest
radiograph performed and sputum
smear examined) and identification of
known risk factors (e.g., whether the
patient was documented as having had
an infectious TB exposure in the past 2
years). Clinical characteristics included
acid-fast bacilli sputum smear and chest
radiograph results, drug resistance, and
patient outcome (e.g,, treatment com-
pletion, death).

We used SAS version 9.4 (SAS Insti-
tute Inc, Cary, NC) to conduct our analy-
sis. All data were collected as part of
routine TB surveillance activities.

RESULTS

Of the 85161 verified TB cases reported
to the National Tuberculosis Surveillance
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System during 2011 to 2019, 566
(0.66%) occurred among individuals
who were incarcerated in a state prison
at the time of diagnosis. The total num-
ber of TB cases in state prisons nation-
ally ranged from 107 cases in 2011 to
41 cases in 2019 (a national annual
median of 59 cases).

Per state, a median total of 3 TB
cases occurred in state prisons during
2011 to 2019. lowa, Maine, Montana,
Nebraska, New Hampshire, Utah,
Vermont, West Virginia, and Wyoming
reported no cases in state prisons;

10 states reported only 1 casein a
state prison during the 9-year period
(Table 1). Fourteen states reported 8 or
more cases (75th percentile), and 3
states reported 48 or more cases (95th
percentile): California (48 cases), Florida
(61 cases), and Texas (201 cases).

TB incidence among people incarcer-
ated in state prisons ranged from 7.7
cases per 100 000 individuals in 2011 to
3.1 cases per 100000 in 2017 (median =
5.0 cases per 100000), as compared with
3.4 per 100000 and 2.7 per 100000 in
2011 and 2019, respectively, in the gen-
eral US population. Seven states had a
median incidence of more than 5 cases
per 100000 individuals in state prisons
during 2011 to 2019 (Table 1): Alabama
(6.5), Alaska (19.7), Arkansas (5.6), Georgia
(5.6), Mississippi (5.2), North Carolina
(8.2), and Texas (14.0).

A cluster designation could be
made for 422 (74.6%) of the 566 cases
among individuals incarcerated in
a state prison at diagnosis. Among
those, we identified a total of 19 TB
clusters comprising 134 cases (Figure 1).
States with TB clusters of 3 or more
cases in state prisons included Alabama
(2 clusters), Florida (2 clusters), Georgia
(1 cluster), Indiana (1 cluster), North
Carolina (2 clusters), and Texas (11
clusters; Figure 1).
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TABLE 1— Tuberculosis (TB) Cases, Median Incidence, and Clusters Among Individuals Incarcerated in a
State Prison at the Time of Diagnosis: United States, 2011-2019

State® No. TB Cases Median TB Incidence® No. Clusters With =3 TB Cases
Texas 201 14.0 1
Florida 61 4.9 2
California 48 3.8 0
Alabama 39 6.5 2
Georgia 39 5.6 1
North Carolina 20 8.2 2
Oklahoma 13 3.6 0
Louisiana 12 2.7 0
Arizona 1 24 0
Indiana 10 37 1
Missouri 9 0.0 0
South Carolina 9 0.0 0
Arkansas 8 5.6 0
New Jersey 8 49 0
Alaska 7 19.7 0
o Illinois 7 22 0
% Massachusetts 7 0.0 0
- Mississippi 7 5.2 0
i Kentucky 6 0.0 0
% New York 4 0.0 0
éo Tennessee 4 0.0 0
= Virginia 4 0.0 0
I
B Delaware 3 0.0 0
Hawaii 3 0.0 0
Minnesota 3 0.0 0
New Mexico 3 0.0 0
Idaho 2 0.0 0
North Dakota 2 0.0 0
Ohio 2 0.0 0
Oregon 2 0.0 0
Washington 2 0.0 0
Colorado 1 0.0 0
Connecticut 1 0.0 0
Kansas 1 0.0 0
Maryland 1 0.0 0
Michigan 1 0.0 0
Nevada 1 0.0 0
Pennsylvania 1 0.0 0
Rhode Island 1 0.0 0
South Dakota 1 0.0 0
Wisconsin 1 0.0 0

States without any TB cases in a state prison system during 2011 to 2019 are excluded (lowa, Maine, Montana, Nebraska, New Hampshire, Utah,
Vermont, West Virginia, Wyoming).
®Median TB incidence per 100 000 individuals incarcerated within state prisons.
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2011 2012 2013 2014 2015 2016 2017 2018 2019
Year
State 2011 2012 2013 2014 2015 2016 2017 2018 2019 Total
Texas 6 6 4 10 16 15 5 11 18 91
Alabama 1 5 0 7 5 1 1 0 0 20
Florida 1 1 0 2 0 1 1 3 0 9
North Carolina 2 1 0 0 0 0 0 0 3 6
Georgia 5 0 0 0 0 0 0 0 0 5
Indiana 0 0 0 3 0 0 0 0 0
Total 15 13 4 22 21 17 7 14 21 134

FIGURE 1— cluster-Associated Cases of Tuberculosis Among Individuals Incarcerated in a State Prison System at the
Time of Diagnosis, by State: United States, 2011-2019

“Includes a combined count of clustered cases in Georgia, Florida, Indiana, and North Carolina. The table portion shows cluster-associated case counts by

state and year of diagnosis.

Clustered cases (i.e., all 134 casesin 19
clusters in 6 states) occurred predomi-
nantly among US-born (98.5%) and non-
Hispanic Black (56.7%) individuals. As
a comparison, nonclustered cases
(n = 288) were associated with propor-
tionately fewer US-born (78.8%) and
non-Hispanic Black (39.2%) individuals
(Table 2). Pulmonary TB percentages
were similar among individuals who
were (80.6%) and were not (83.7%) part
of a cluster, as was the prevalence of
acid-fast bacilli smear-positive disease in
cases among people reported as receiv-
ing a sputum smear examination (51.1%
and 53.0%, respectively). However, spu-
tum smear examinations were reported
less frequently in surveillance data for
TB cases among individuals diagnosed
within the Texas state prison system

(56.2%) than for cases among incar-
cerated individuals in the reminder of
the United States (mean = 92.9%); this
incomplete reporting of a clinical eval-
uation element primarily affected peo-
ple who were part of clusters (data not
shown).

HIV coinfection was present among
fewer incarcerated individuals who were
part of clusters (1.5%) than among those
who were not (10.4%). The 4 individuals
with multidrug-resistant TB that occurred
in state prisons were not part of clusters.

Of the 19 TB clusters, 5 clustersin 2
state prison systems met the outbreak
definition of 6 or more cases: both clus-
ters in Alabama and 3 of the 11 clusters
in Texas. Case counts for the 5 outbreaks
ranged from 9 to 32 cases in these 2
states. No additional cases occurred in

the 2 Alabama outbreaks after 2017,
but all 3 outbreaks in Texas continued
to accumulate cases through 2019.

All outbreak-associated cases in Ala-
bama and 72.5% of outbreak-associated
cases in Texas were reporting as having
pulmonary involverment. All of Alabama'’s
20 outbreak-associated cases had a chest
radiograph performed and sputum smear
examination reported. In Texas, 49
(96.1%) of the total 51 outbreak-
associated cases had a chest radiograph
performed, and 30 (58.8%) had a sputum
smear result reported (Table 3).

Compared with 65% of outbreak-
associated cases among incarcerated
persons in Alabama, relatively few (5.9%)
of the outbreak-associated cases among
incarcerated persons in Texas were
reported as recent contacts of infectious
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TABLE 2— characteristics of Individuals Incarcerated in a State Prison When Diagnosed With
Tuberculosis (TB), by Cluster Status: United States, 2011-2019

Nondesignated Cases® Nonclustered Cases Clustered Cases (n = 134),
Characteristic (n =144), No. (%) (n =288), No. (%) No. (%)
Male sex 136 (94.4) 274 (95.1) 134 (100.0)
US-born 125 (86.8) 227 (78.8) 132 (98.5)
Age group, y
15-24 12 (8.3) 31 (10.8) 10 (7.5)
25-44 68 (47.2) 132 (45.8) 71 (53.0)
45-64 52 (36.1) 104 (36.1) 47 (35.1)
=65 12 (8.3) 21(7.3) 6 (4.5)
Race/ethnicity
Hispanic 32 (22.2) 84 (29.2) 35 (26.1)
Non-Hispanic Black 67 (46.5) 113 (39.2) 76 (56.7)
Non-Hispanic White 32 (22.2) 66 (22.9) 23 (17.2)
Non-Hispanic other 13 (9.0) 25 (8.7) 0 (0.0)
Social characteristics®
Excessive alcohol use 15 (10.4) 47 (16.4) 2 (1.5)
Injection drug use 8 (5.6) 20 (7.0) 3(2.2)
°§ Noninjection drug use 25 (17.4) 55(19.2) 12 (9.0)
i Homelessness 10 (6.9) 21 (7.3) 1 (0.8)
% Known TB risk factors
Z Previous episode of TB 6 (4.2) 15 (5.2) 3(2.2)
% Incomplete treatment of latent TB infection 6 (4.2) 19 (6.6) 2 (1.5)
éo Documented TB exposure in past 2 y 18 (12.5) 30 (10.4) 22 (16.4)
= Method of diagnosis
; Culture, NAAT, or acid-fast bacilli smear 51 (35.4) 288 (100.0) 134 (100.0)
Clinical or provider diagnosis 93 (64.6) 0 (0.0) 0 (0.0)
Chest radiograph performed 138 (95.8) 270 (93.8) 123 (91.8)
Clinical characteristics
Lung cavity visible on chest radiograph® 36 (30.8) 64 (23.7) 26 (21.1)
Pulmonary TB involvement 116 (80.6) 241 (83.7) 108 (80.6)
Sputum smear tested for acid-fast bacilli 122 (84.7) 236 (81.9) 94 (70.2)
Positive acid-fast bacilli smear? 21 (14.6) 125 (53.0) 48 (51.1)
HIV coinfection 13 (9.0) 30 (10.4) 2 (1.5)
Multidrug-resistant TB 0 (0.0) 4 (1.5) 0 (0.0)
Patient outcome®
Treatment completedf 104 (85.3) 207 (88.1) 87 (89.7)
Deceased® 10 (7.9) 12 (5.0) 3(3.0)

Note. NAAT = nucleic acid amplification test.

@Characteristic counts and percentages for 144 cases in which a cluster designation could not be made.

PCounts and percentages are for presence of a risk factor and are based on self-report of the risk factor during the 12 months before diagnosis.
“Percentages are based on individuals with chest radiographs performed.

dPercentages are based on cases reported to surveillance as involving a sputum smear test. After rereviewing medical records during 2021, the Texas
Department of State Health Services and the Texas Department of Criminal Justice identified sputum smear results for 13 additional cases initially
reported to surveillance during 2015-2019 as not involving a smear test.

*Numbers and percentages are based on cases with complete data on patient outcome and 2 years of follow-up (i.e., cases reported during 2011-2017)
so that patient outcome could be documented in the 2011-2019 data set.

‘Denominators exclude 53 nonclustered cases and 37 clustered cases with incomplete data on treatment outcome.

&Denominators exclude 47 nonclustered cases and 35 clustered cases with incomplete data on death during treatment. An additional 2 nonclustered
cases among patients who died before diagnosis were also excluded because they were reported during 2018-2019.
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TABLE 3— cCharacteristics of Individuals Associated With the 5 Tuberculosis (TB) Outbreaks in State
Prison Systems, by State: United States, 2011-2019

Alabama (n = 20), No. (%) Texas (n =51), No. (%)

Characteristic or Median (Range) or Median (Range)
Age, y 37.5 (22-71) 35 (19-70)
US-born 20 (100.0) 50 (98.0)
Race/ethnicity

Hispanic 0 (0.0) 20 (39.2)

Non-Hispanic Black 14 (70.0) 24 (47.1)

Non-Hispanic White 6 (30.0) 7 (13.7)
Documented TB exposure in past 2 y 13 (65.0) 3(5.9)
Social characteristics®

Excessive alcohol use 0 (0.0) 2(3.9)

Injection drug use 0 (0.0) 3(5.9)

Noninjection drug use 1(5.0) 7 (13.7)
Clinical characteristics and disease evaluation

Chest radiograph done 20 (100.0) 49 (96.1)

Lung cavity visible on chest radiographb 6 (30.0) 10 (20.4)

Pulmonary TB involvement 20 (100.0) 37 (72.5)

Sputum smear tested for acid-fast bacilli 20 (100.0) 30 (58.8)

Positive acid-fast bacilli smear© 11 (55.0) 15 (50.0)

HIV coinfection 0 (0.0) 0 (0.0)
Patient outcome®

Completed treatment® 20 (100.0) 25 (78.1)

Deceased 0 (0.0) 0 (0.0)

?Counts and percentages are for presence of the risk factor and are based on self-report of the risk factor during the 12 months before diagnosis.
PPercentages are based on individuals with chest radiographs done.
‘Percentages are based on cases reported to surveillance as involving a sputum smear test. After rereviewing medical records during 2021, the Texas
Department of State Health Services and the Texas Department of Criminal Justice identified sputum smear results for 13 additional cases initially
reported to surveillance during 2015-2019 as not involving a smear test.
dNumbers and percentages are based on cases with complete data on patient outcome and 2 years of follow-up (i.e., cases reported during 2011-2017)
so that patient outcome could be documented in the 2011-2019 data set.
¢Denominator excludes 19 Texas cases with incomplete data on treatment outcome.

TB cases in surveillance data. Of the
outbreak-associated cases among incar-
cerated individuals with the opportunity
to complete treatment by the end of the
surveillance monitoring period, 25
(78.1%) of 32 in Texas and all 20

in Alabama involved completion of
treatment.

Although not included in TB case
counts involving incarcerated people,
there was 1 case in a correctional
employee for each outbreak-associated
genotype: 2 correctional employees in

Alabama and 3 correctional employees
in Texas.

DISCUSSION

In this first national analysis of TB clus-
tering in US state prisons, we found
that outbreaks of TB are rare. Two
states reported 5 outbreaks of 6 or
more cases during 2011 to 2019. In
Alabama, the last outbreak-associated
case was reported in 2017. In Texas, all
3 identified outbreaks continued to add

new outbreak-associated cases
through the end of 2019.

In contrast to TB outbreaks in correc-
tional settings in the 1990s,%'%'2
multidrug-resistant TB, HIV coinfection,
and deaths did not characterize any of
these outbreaks. The momentous
strides in management and treatment
of HIV have made this dangerous coin-

t."® None of

fection relatively infrequen
the outbreak-associated cases among
incarcerated individuals in this analysis

involved HIV coinfection, demonstrating
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that HIV is no longer fueling TB out-
breaks in US state prisons. Conversely,
10.4% of cases among incarcerated
individuals who were not part of a geno-
type cluster involved HIV coinfection,
indicating that this strong risk factor for
progression from M. tuberculosis infec-
tion to TB?' may have contributed to TB
incidence among individuals in state
prisons who were not part of a cluster.

The Centers for Disease Control and
Prevention’s guidance on TB control in
correctional facilities?” focuses on the
importance of testing people for both
latent TB infection and TB disease at
the time of admission and at least
annually thereafter if they remain incar-
cerated. Individuals who have signs or
symptoms suggestive of TB should be
housed separately in an airborne infec-
tion medical isolation room until a TB
diagnosis has been excluded or treat-
ment has rendered them noninfec-
tious. Newly admitted individuals with
latent TB infection benefit from treat-
ment that prevents later progression
to TB.

Short-course regimens for latent TB
infection have demonstrated better
treatment completion rates®> and
decreased costs?* for correctional facil-
ities than the older 9-month isoniazid
regimen. As a result of these logistical
advantages, the Federal Bureau of Pris-
ons uses the 12-week, once-weekly
dosing regimen of isoniazid and rifa-
pentine as the standard treatment of
latent TB infection.?® Latent TB infec-
tion identified before progression to
TB can be treated for approximately
$500.2° By contrast, the direct treatment
cost for a single case of drug-susceptible
TBin 2020 was approximately
$20000.27?8 State prison systems
that implement treatment protocols
similar to that of the Federal Bureau
of Prisons could decrease costs, both
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in facilities and in the communities
where people return upon release.

Any evidence of person-to-person
transmission within correctional facilities
also warrants additional investigation
and interventions.?? To prevent wide-
spread and ongoing waves of M. tubercu-
losis transmission, there should be rapid
and thorough contact investigations of
potentially infectious TB whenever there
is a suspected or confirmed case of pul-
monary, laryngeal, or pleural disease.
Sputum smear and chest radiograph
results can help determine the patient's
infectiousness, location of disease, and
the extent of the contact investigation.
For this reason, every patient with sus-
pected TB, including those with sus-
pected extrapulmonary TB only, should
undergo a chest radiograph and provide
sputum for acid-fast bacilli smears and
cultures. However, surveillance records
documented sputum smear results for
58.8% (i.e., 30 of 51) of Texas's outbreak-
associated cases (Table 3). The reasons
for incomplete reporting—which could
lead to underascertainment of pulmo-
nary TB status and underestimation of
patient infectiousness—are unknown
but should be addressed.

Contact investigations can be accom-
plished effectively as a collaborative
process with state or local health
departments.?? Contacts at highest risk
should be screened first. Early detec-
tion of additional cases is an important
TB control aspect of contact investiga-
tions, particularly in congregate settings;
initiating treatment not only benefits
the individual contact but also halts
infectiousness to other incarcerated
individuals and correctional employees,
breaking the chain of transmission and
potentially averting an outbreak.

Reporting new cases as recent con-
tacts of an infectious individual demon-
strates that epidemiological links

between incarcerated people are
known, which can facilitate interven-
tions for interrupting transmission. In
Alabama, 65% of individuals associated
with outbreaks were listed as known
recent contacts, suggesting that these
outbreaks were effectively halted
through active case finding (i.e.,
enabling early detection and treatment).
In Texas, less than 10% of outbreak-
associated cases were reported this
way. Whether this was the result of
incomplete contact investigations or
incomplete reporting is unknown.
When contact investigations are inade-
quate, opportunities to break the chain
of transmission are lost, and cluster
growth is expected.

Many of the challenges associated
with executing effective contact investi-
gations outside correctional settings,
such as obtaining names of potentially
exposed and infected individuals, locat-
ing them, and arranging for testing and
treatment, are negated by the fixed and
detained position of incarcerated individ-
uals. Therefore, identifying and halting
transmission in a prison should be a
swift and obtainable objective. Prisons
that experience ongoing transmission
should review their administrative infec-
tion control and contact investigation
policies and procedures. Health service
staff in correctional facilities should work
closely with their local or state health
department to investigate potential
transmission as soon as a diagnosis of
TB in a congregate setting is suspected
and to stop outbreaks when they occur.

Outbreaks in correctional settings are
not only detrimental to the health of
incarcerated populations, they also
threaten the health of correctional
workers and the surrounding commu-
nity.'>~">2939 According to estimates
from a previous report, approximately
one third of new M. tuberculosis



infections among prison employees are
due to occupational exposures.? Not
all corrections institutions, however,
require TB testing of employees,®' so
the extent of this occupational risk is
difficult to ascertain. Each of the 5
outbreak-associated genotypes in our
analysis involved at least one diag-
nosed TB case in a correctional
employee. Although beyond the scope
of our study, other reports have shown
substantial circulation of outbreak
strains in the community in the years
following an outbreak in a correctional
institution,'01271530

Furthermore, M. tuberculosis trans-
mission in correctional facilities ham-
pers progress toward the national goal
of TB elimination. Worldwide, the frac-
tion of TB in the general population
that can be attributed to exposure in
prisons has been estimated as 8.5%.%
Although it is difficult to draw conclu-
sions from an international systematic
review that includes both high- and
low-burden TB countries, a US-based
analysis in an urban area also revealed
substantial overlap between incarcera-
tion and TB: 46% of US-born adults
with TB had documented histories of
being incarcerated in a jail or a prison,
including 16% during the year before
diagnosis.>® According to our analysis, if
Texas state prisons reduced TB cluster-
ing to match clustering levels in other
state prison systems (i.e., typically O,
but at most 2, rather than 11 clusters
of 3 or more closely related cases),
their overall TB case counts would
be reduced by up to 45%, and the
national total number of TB cases
among people incarcerated in state
prisons each year would decrease by
about 15%.

Finally, and importantly, preventing
transmission of infectious diseases
among prisoners is an ethical and

social justice obligation. The United
States has one of the highest incarcera-
tion rates in the world>* The loss of
autonomy associated with confinement
uniquely compromises incarcerated
people’s ability to protect themselves'
from airborne diseases. Responsibility
for the health and safety of state pris-
oners belongs to the state's depart-
ment of corrections (or equivalent
organization), with opportunities for
additional resources from and inter-
ventions by state government officials
when current procedures are inade-
quate to prevent outbreaks from occur-
ring or persisting.

Strengths and Limitations

In this study, we used established
national surveillance data and next-
generation whole-genome sequencing
methods to describe M. tuberculosis
transmission and TB outbreaks in state
prisons in the United States. Strengths
of our analysis include its unique
national scope, with 9 years of data and
the specificity of the outbreak classifica-
tion used (i.e., a conservative threshold
of 2 or fewer single nucleotide poly-
morphisms with whole-genome
sequencing methods). However, we
likely undercounted the number of
cases associated with recent M. tuber-
culosis transmission in state prisons.
This underestimate would be a result
of not only the high specificity of our
whole-genome sequencing approach
but also our inability to include nonge-
notyped cases. We also lacked informa-
tion about previous incarceration, so
any matching cases diagnosed among
individuals after release from prison
would have been excluded.

Another limitation is our inability to
determine disease timing relative to
duration of incarceration; individuals
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who were infected just prior to incar-
ceration (e.g., by the same state prison
strain circulating in the community)
may have been misclassified as part of
a prison cluster. In addition, although
using surveillance data facilitated a
standard approach to state prisons
throughout the United States, we may
have mischaracterized outbreaks if
actual patient characteristics were dif-
ferent than those reported to surveil-
lance (e.g., sputum smear results
reported to surveillance as not avail-
able when smear tests were in fact per-
formed with results documented
elsewhere).

Finally, standard surveillance records
provide an incomplete characterization
of factors associated with transmission
and outbreaks in state prisons. Reviews
of entry screenings, infectious periods,
diagnostic delays, sentence lengths,
epidemiological links, and infection con-
trol policies and procedures in affected
facilities would be needed to provide
better targeted recommendations.

Public Health Implications

This first nationwide analysis describing
the epidemiology of TB outbreaks in US
state prisons demonstrates that TB
transmission and outbreaks were rare
in most state prison systems during
2011 to 2019. Given the numerous
case reports of TB outbreaks in correc-
tional settings in the 1990s,5”"" this
finding is reassuring and affirms the
effectiveness of TB prevention and con-
trol practices®? in most state prisons.
However, the large and ongoing out-
breaks in Texas state prisons warrant
additional investigation. A better under-
standing of policies and practices facili-
tating transmission is needed to inform
the targeted public health actions
needed to stop these outbreaks,
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reduce morbidity in a vulnerable popu-
lation, and substantially reduce the TB
burden in the Texas state prison sys-
tem. AJPH
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