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Abstract

Background/aims: Efficient recruitment of eligible participants, optimizing time and sample
size, is a crucial component in conducting a successful clinical trial. Inefficient participant
recruitment can impede study progress, consume staff time and resources, and limit quality and
generalizability or the power to assess outcomes. Recruitment for disease prevention trials poses
additional challenges because patients are asymptomatic. We evaluated candidates for a disease
prevention trial to determine reasons for nonparticipation and to identify factors that can be
addressed to improve recruitment efficiency.
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Methods: During 2001-2009, the Tuberculosis Trials Consortium conducted Study 26
(PREVENT TB), a randomized clinical trial at 26 sites in four countries, among persons with
latent tuberculosis infection at high risk for tuberculosis disease progression, comparing 3 months
of directly observed once-weekly rifapentine plus isoniazid with 9 months of self-administered
daily isoniazid. During March 2005-February 2008, non-identifying demographic information,
risk factors for experiencing active tuberculosis disease, and reasons for not enrolling were
collected from screened patients to facilitate interpretation of trial data, to meet Consolidated
Standards of Reporting Trials standards, and to evaluate reasons for nonparticipation.

Results: Of the 7452 candidates screened in Brazil, Canada, Spain, and the United States, 3584
(48%) were not enrolled, because of ineligibility (41%), site decision (10%), or patient choice
(49%). Among those who did not enroll by own choice, and for whom responses were recorded

on whether they would accept treatment outside of the study (n = 1430), 68% reported that

they planned to accept non-study latent tuberculosis infection treatment. Among 1305 patients
with one or more reported reasons for nonparticipation, study staff recorded a total of 1886
individual reasons (reason count: median = 1/patient; range = 1-9) for why patients chose not to
enroll, including grouped concerns about research (24% of 1886), work or school conflicts (20%),
medication or health beliefs (16%), latent tuberculosis infection beliefs (11%), and patient lifestyle
and family concerns (10%).

Conclusion: Educational efforts addressing clinical research concerns and beliefs about
medication and health, as well as study protocols that accommodate patient-related concerns (e.g.
work, school, and lifestyle) might increase willingness to enter clinical trials. Findings from this
evaluation can support development of communication and education materials for clinical trial
sites at the beginning of a trial to allow study staff to address potential participant concerns during
study screening.

Keywords
Latent tuberculosis; clinical trials; patient selection; recruitment

Background/aims

Persons can be infected with Mycobacterium tuberculosis, the bacterium causing
tuberculosis, for years without becoming ill. Treating latent tuberculosis infection (LTBI)
reduces the risk for progression to disease. Starting in 2000, recommended LTBI treatment
in the United States has included 9 months of daily self-administrated isoniazid.> However,
also in 2000, the Institute of Medicine called for shorter, less-toxic treatment options for
LTBI among persons at high risk for experiencing active tuberculosis.? In response to these
needs, Tuberculosis Trials Consortium (TBTC) Study 26 (PREVENT TB), a multicenter
Phase Il LTBI trial, enrolled >8000 persons and found non-inferior efficacy and safety for
a 3-month once-weekly combined isoniazid (H) and rifapentine (P) regimen (3HP), given as
directly observed therapy, compared to 9 months of H (9H) in prevention of tuberculosis,
while demonstrating increased treatment completion rate and decreased hepatotoxicity

of 3HP.3Based largely on the results of the PREVENT TB trial, several national and
international guidelines have incorporated 3HP as a recommended option for treatment of
LTBI.4-6
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Recruiting adequate numbers of study participants is vital for a successful trial. Securing
patient participation remains a substantial challenge, and slow or inefficient recruitment

is costly.” Low rates of enrollment can result in trial delays, sampling biases, increased
costs,® premature trial termination,®10 or failure to address the study question. One review
of 114 multicenter trials reported that only 31% reached their intended recruitment goal,
and another study reported that, in the United States, 34% of trials recruited <75% of

their intended sample sizes.1011 Without a sufficient number of participants, the statistical
power of a clinical trial is decreased, which can lead to inconclusive results and difficulties
interpreting data,12-15

Clinical trial results are most widely applicable if findings are generalizable and participants
are representative of the eventual target patient population. The 2001 and revised 2010
Consolidated Standards of Reporting Trials (CONSORT) guidelines for reporting of
randomized clinical trials stipulate that the characteristics of persons screened but not
enrolled should be described.16:17 This allows for more robust interpretation of trial data
and recognition of its limitations.16:17 Thorough recording and reporting of challenges to
trial recruitment can also help in developing strategies for improving recruitment.

Recruitment for participation in prevention trials, typically involving persons who are
asymptomatic, can be particularly challenging. Understanding reasons for nonparticipation
in a clinical trial and identifying those that can be addressed might allow investigators

to engage persons with similar concerns in future trials. In a previous study, we assessed
nonparticipation in a phase 2b trial of a novel tuberculosis therapy for active tuberculosis
disease.1® In the present report, we evaluate reasons for nonparticipation in TBTC Study
26 (PREVENT TB), a phase 3 trial of a 12-dose (once-weekly) treatment-shortening
regimen for LTBI.3 These two populations offer different perspectives for the reasons

for nonparticipation. Patients with active tuberculosis disease are generally symptomatic,
require treatment, and receive multiple medications in their treatment. Those with LTBI are
asymptomatic, treatment is according to risk of progression, and one to two medications
are used. Understanding of specific impediments to recruitment of patients for tuberculosis
prevention trials is crucial, as trials for shorter treatments are needed for national and
international campaigns for tuberculosis elimination. Some of the results in this study have
been previously reported in a presentation to the American Thoracic Society.1

Setting and participants

TBTC Study 26 was an open-label, randomized, controlled, clinical trial among persons
treated for LTBI to prevent active tuberculosis. It compared 3 months of directly observed
once-weekly rifapentine plus isoniazid to 9 months of self-administered daily isoniazid.3
Persons were screened for enrollment if they had an LTBI diagnosis and one or more of

four factors that increased their risk for developing active tuberculosis disease: household or
similar close contact with a person with infectious tuberculosis, recent tuberculin skin test
conversion from a negative to a positive result, fibrosis consistent with prior tuberculosis on
chest radiograph, and human immunodeficiency virus (HIV) infection. Patients who met the
inclusion criteria and provided written informed consent were enrolled and randomized at 26
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TBTC sites in Brazil (1 site), Canada (3), Spain (1), and the United States (21). The main
trial results, including a description of participants, have been published elsewhere.3 This
analysis focuses only on the enrollment and non-enrollment data collected during the second
half of the trial.

Measures and data analysis

For the present analysis, our outcome was nonparticipation in an LTBI treatment trial,
as a proportion of persons screened. Among persons not participating, we studied factors
associated with nonparticipation.

During the second half of TBTC Study 26 (March 2005—February 2008), following
adoption by the study team of the CONSORT guidelines, 18 information was recorded

for patients screened but not enrolled. Study staff at TBTC sites were asked to record
non-identifying demographic and clinical information in a standardized, internet-based
nonparticipation log (see Figure E1 in online data supplement). Study staff screened
patients for enroliment who initially appeared eligible. Definitive determination of eligibility
required detailed evaluation.3 Nonparticipation reasons were assessed by screening staff,
without administering a questionnaire, on the basis of information volunteered by the
patient. Screened patients were analyzed in three age groups: 2-17 years, 18-35 years, and
>36 years. Birthplace was categorized on the basis of World Health Organization regions.20
We also evaluated association of nonparticipation with the tuberculosis risk factors required
for eligibility (contact of infectious tuberculosis, tuberculin skin test conversion, HIV
infection, and fibrosis on chest radiograph).

We classified each screened but not enrolled patient into one of three primary categories of
nonparticipation: (1) ineligibility (failure to meet protocol-specified inclusion or exclusion
criteria), (2) site staff choice (e.g. if the patient had a previous history of nonadherence

or lived too far away to permit directly observed therapy), or (3) patient choice. More
detailed information about patients who were determined to be ineligible or who were

not enrolled because of site choice was not collected. However, for the third group
(nonparticipation by patient choice), site study staff recorded reasons for nonparticipation
for the majority of potential candidates. For each patient, all applicable reasons on a

decline log form (Supplemental Figure E1) were reported on the basis of information
volunteered at the screening encounter. The reporting form included a space for entering
reasons for non-participation other than those available on the form. On review, manually
entered reasons were reclassified and counted among the listed reasons when applicable. All
nonparticipation data were collected prospectively. Site-specific consent forms for the parent
trial were also reviewed for details regarding participant compensation to analyze whether
compensation, in US$100 increments, might have been associated with enrollment.

In this secondary analysis, simple frequencies were calculated for sociodemographic data
for all screened patients and reasons for nonparticipation. Unadjusted bivariate logistic
regression analyses and Wald chi-square tests were used to generate odds ratios (ORs)

and 95% confidence intervals (95% ClIs) to measure association of sociodemographic
factors with nonparticipation.2! Missing and unknown values were excluded from analysis.
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Analyses were conducted with SAS®, version 9.3 (SAS Institute, Inc., Cary, NC, United

States). No adjustments were made for multiple comparisons.

Ethics statement

Results

TBTC Study 26 was approved by institutional review boards of the Centers for Disease
Control and Prevention (CDC Protocol ID 3041) and the other participating institutions. The
study was registered with ClinicalTrials.gov (Study 26: NCT00023452). Implementation of
the nonparticipation database was approved by all institutional review boards as part of a
protocol amendment.

Study population

During March 2005-February 2008, a total of 7452 candidates were screened for
participation in TBTC Study 26 (Figure 1). Table 1 lists selected patient characteristics,
classified according to enrolled versus non-enrolled status. Approximately half of screened
patients (54.3%) were male and aged =36 years (51.2%). Patients were screened at trial sites
in Brazil (n = 546; 7%), Canada (n = 420; 6%), Spain (n = 275; 4%), and the United States
(n =6211; 83%). Seventy percent (n = 5192) had been born in the Americas, including

32% (n = 2368) in the United States or Canada. Race was reported for the majority of those
screened: 18% (n = 1357) were Asian/Pacific Islanders, 22% (n = 1660) were black, and
53% (n = 3938) were white. Of the patients screened in the United States or Canada (the
only countries for this variable), 41% (n = 2732) were of Hispanic ethnicity. Being a contact
of a person with infectious tuberculosis was the most frequently reported indication for LTBI
treatment, both for the 3868 enrolled participants (n = 2602; 67%) and for the 3584 not
enrolled (n = 2115; 59%).

Demographics of enrolled versus non-enrolled screened patients

The 3584 patients not enrolled were grouped into three categories3: 41% (n = 1469) failed to
meet eligibility criteria, 10% (n = 358) were eligible but not enrolled because of site choice,
and 49% (n = 1757) were eligible but not enrolled because of patient choice (Table 2). Those
not enrolled because of ineligibility were more commonly male, aged =36 years, and born

in the Western Pacific region. (Note: In the Supplement of the main study, n = 359 were
reported as not enrolled because of “Other Reasons” (not enrolled by site choice); however,
upon further analysis and data cleaning, one patient was reclassified as “not enrolled by
patient’s choice.”)

Among the 7452 screened patients, 80% (n = 5983) were eligible for participation (Table

I). Age was significantly associated with nonparticipation. Compared with those enrolled,
nonparticipants were older. The odds of both young adults (aged 18-35 years) and those
aged =36 years to be nonparticipants were 43% and 68% higher, respectively, (OR = 1.43;
95% CI =1.18-1.73 and OR = 1.68; 95% CI = 1.39-2.02, respectively) compared with
children aged 2-17 years. The country where screening occurred was associated with the
likelihood of not enrolling. The odds of potential participants screened in Canada were over
three times higher to not participate (OR = 3.30; 95% CI = 2.62-4.16), compared with
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those screened in the United States. A significant association existed between race and study
enrollment. The odds of Asian/Pacific Islanders being non-participants were over two times
higher (OR = 2.30; 95% CI = 1.97-2.68), compared with whites. Among those screened in
the United States and Canada, nonparticipation was higher among non-Hispanic candidates
(OR =1.46; 95% CI = 1.30-1.64), compared with Hispanic candidates.

LTBI treatment indication was significantly associated with nonparticipation in the trial. The
odds of potential participants with a recent tuberculin skin test conversion were higher not
to participate, compared with those who were recent contacts of a person with infectious
tuberculosis (tuberculin skin test converter: OR = 1.19; 95% CI = 1.05-35).

Associations between sociodemographic characteristics and nonparticipation by site

choice

Table 2 lists selected patient characteristics, stratified by enrolled versus non-enrolled by
site choice and patient choice. Among those not enrolled by site choice, compared with the
enrolled population, statistically significant differences were identified. The odds of patients
aged =36 years were 72% higher (OR = 1.72; 95% CI = 1.15-2.57) not to be enrolled
compared to those aged 2-17 years. The odds of non-Hispanics (OR = 1.34; 95% CI =
1.06-1.70) not being enrolled due to site choice was 34% higher than Hispanics. Those
reported as being HIV-positive were two times higher not to be enrolled (OR = 2.00; 95%
Cl = 1.07-3.74) by site choice, compared with those who were a contact of a person with
infectious tuberculosis.

Associations between sociodemographic characteristics and nonparticipation by patient

choice

Compared with the TBTC Study 26 enrolled population, differences were also identified
among those not enrolled by patient choice (Table 2). Compared with those screened in

the United States, patients screened in Canada were nearly four times higher to decline

to participate (OR = 3.73; 95% CI = 2.95-4.72). Screened candidates who had been born

in Africa (OR = 2.77; 95% CI = 2.06-3.72), South-East Asia (OR = 2.16; 95% CI = 1.55—
3.01), and the Western Pacific region (OR = 2.48; 95% CI = 2.03-3.02) had a higher odds of
being non-participants, compared with those born in Canada or the United States. The odds
of Asian/Pacific Islanders (OR = 2.44; 95% CI = 2.07-2.86) being nonparticipants was over
two times higher, compared with whites.

Reasons for nonparticipation

Table 3 displays reasons volunteered by patients who declined to enroll by patient choice.
For the 1757 patients not enrolled by their own choice, 1305 patients were recorded

with one or more reasons for not enrolling; 27% (n = 348) of the 1305 patients were
recorded with two or more reasons per patient (range = 2-9 reasons per patient). Study

staff documented a total of 1886 reasons classified into eight categories for nonparticipation,
the most common of which indicated general concerns about engaging in research (24%).
The two main concerns about research reported by screened patients declining to enroll
were enrolling in any clinical research study and apprehension about the efficacy of the
experimental arm. The next most frequently reported concern focused on work or school
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conflicts (20%), followed by medication or impact to health (16%), LTBI beliefs (11%), and
patient lifestyle and family concerns (10%). Concerns about work or school were among the
top two categories cited among participants screened at study sites in Brazil, Spain, and the
United States. Among all study sites, concern about medication and health ranked second

or third. Communication challenges ranked lowest among patient concerns. Approximately
one quarter (n = 482; 26%) of the recorded reasons for which patients did not participate
were related to the logistics of patients undergoing LTBI therapy. This category was created
post hoc by combining reasons under the main categories listed in Table 3 and included the
number of visits being inconvenient (n = 212; 11%), the problem of missing work or school
(n = 114; 6%), the duration of medication required (n = 42; 2%), and travel to or parking at
the clinic being inconvenient (n = 114; 6%).

Acceptance of treatment outside of study among patients not enrolled

Sixty-nine percent (3868/5625) of screened patients who were eligible and not excluded by
site choice actually enrolled in the study. Of the 3584 patients screened but not enrolled,
83% (n = 2989) were recorded with a response on whether they would accept treatment
outside the study (Table 4). Of those 2989, 66% (n = 1979) reported that they planned

to accept non-study-related LTBI treatment. Among patients who did not enroll by their
own choice and for whom responses were recorded regarding non-study—related treatment,
68% (972/1430) indicated they would accept treatment outside of the study. Among those
planning to accept non-study—related treatment, the most commonly recorded reasons for
nonparticipation were concerns about research (32%), whereas those who did not accept any
treatment were most often recorded as not enrolling because of their beliefs about LTBI
(35%). Looking at treatment indication, among persons who were screened but not enrolled,
77% of HIV-positive persons, 61% of contacts, 43% of persons with fibrosis, and 28% of
tuberculin skin test converters planned to accept treatment for LTBI outside the study (Table
5).

Influence of incentives

Of the 26 sites, 23 sites in Canada (2 sites) and the United States (21 sites) (6277

total participants screened) offered compensation to patients who participated in the study
(Supplemental Table E2). Nine sites offered US$100-US$199 to 1708 screened patients,
with 29% (n = 495) choosing not to enroll. Four sites offered US$200-US$299 to 833
screened patients, with 40% (n = 330) deciding not to participate. Seven sites offered
US$300-US$399 to 1388 screened patients, with 36% (n = 505) declining participation. The
amount of compensation did not appear to influence participation.

Discussion

In complying with the guidelines of the CONSORT statement, 1617 study staff implemented
a nonparticipation log approximately half-way through TBTC Study 26. This study provided
unique, robust data on reasons for nonparticipation in a large LTBI prevention trial that
could inform methods to improve recruitment efficiency. Our study demonstrates the
feasibility of evaluating specific reasons patients choose not to enroll in a clinical trial.
Among LTBI patients screened for the study for whom intentions were recorded and chose
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to decline to participate, two-thirds planned to accept treatment outside of the trial. When
examining the reasons eligible candidates chose not to participate, concerns about research
were the primary reason for nonparticipation. Beliefs about LTBI, medications, and health
also were common barriers to enrollment. These concerns and beliefs can potentially be
addressed and allayed to improve the efficiency of recruitment into a clinical trial.

Interventions such as developing and using targeted educational materials based on

the specific findings in this study might help increase patients’ interest in clinical

trials, recruitment efficiency, and acceptance of LTBI treatment. In addition to

focusing on addressing overall concerns about research, educational efforts should be
culturally appropriate; the geographical differences we identified in patient reasons for
nonparticipation likely represent cultural and site-specific differences. Differences in beliefs
regarding LTBI prevalence, bacillus Calmette—Guérin vaccination, and risks from treatment
or of participation in research are important considerations, and these differences can guide
proposed interventions. In one study comparing knowledge, attitudes, and beliefs of United
States— and foreign-born participants, foreign-born persons were more likely to believe
that they were protected from tuberculosis disease without treatment for LTBI. Those
authors indicated that that belief is perhaps attributable to prior bacillus Calmette—Guérin
vaccination,?2 although Table 3 does not reveal evidence of this belief among our study
population. More detailed evaluation of patient knowledge regarding clinical trials research
can help guide these efforts. Brintnall-Karabelas et al.23 recommended offering existing
educational materials about research and clinical trials from the National Institutes of
Health (http://www.nih.gov/health/clinicaltrials/) and Clinical Trials.gov to participants and
investigators.

The two main concerns about research reported by screened patients declining to enroll
were enrolling in any clinical research study and apprehension about the efficacy of the
experimental arm. The first might be attributed to a lack of knowledge among the patient
population about clinical research and its value, as well as insufficiently emphasizing the
protections for research subjects, including the right to withdraw, and steps to minimize
the burden on subjects. These are potentially amenable to educational interventions.
Results similar to our study findings were identified by Brintnall-Karabelas et al.,23 who
reported that patients did not enroll primarily because of protocol concerns (similar to
concerns regarding research, health, and medication in our analysis), inconvenience, and
conflicts with lifestyle (stated as concerns over work, school, and lifestyle in our analysis).
Our conclusion supports the feasibility for designing specific, targeted interventions for
improving recruitment of subjects for tuberculosis prevention trials. Potentially, trial
enrollment efficiency can be improved up to a quarter (24% of patients screened did not
enroll because of their own choice in this trial), if the enrolling sites were aware in advance
of major reasons for nonparticipation and were prepared to address those reasons with the
patients during the screening process.

With 34% of the recorded reasons for patient decline related to potentially modifiable
beliefs about LTBI and concerns about research, an opportunity exists for addressing beliefs
and possible misconceptions and thus to increase the proportion of screened patients who
choose to enroll in clinical trials. Development of specific educational materials about LTBI
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should address patients’ potential misconceptions. Educational interventions about the risk
for experiencing active tuberculosis, including addressing perceptions about differences in
risk according to indication for LTBI treatment, can help inform patients about the value

of LTBI preventive therapy. In our study, persons born in the Western Pacific, South-East
Asia, and Africa regions were two times more likely not to participate than those born in
Canada or the United States; culturally appropriate educational materials might help increase
participation and the likelihood of a more representative sample in future trials.

Considering indications for LTBI treatment, among persons not enrolled, most with HIV
and most contacts indicated that they would accept outside treatment, while minorities of
persons with fibrosis and tuberculin skin test converters planned to accept outside treatment.
Persons with HIV and contacts might best appreciate the importance of treatment, even
when they either are not chosen to participate in research or are themselves skeptical of
participating in research. More detailed analysis of these groups might help to develop
appropriate targeted interventions to increase recruitment efficiency.

Enrollment and treatment logistics (e.g. the number of visits not being convenient, missing
work or school, and concerns about the duration of the treatment and the number of pills
per dose) were all recorded as reasons patients chose not to enroll. Allaying concerns about
logistics might increase the number of persons treated for LTBI. However, because these
barriers were cited less often, these interventions might be less influential. Shorter treatment
regimens, simpler modes of administration, fixed dose combination regimens, and flexible
research schedules might make treatment more acceptable for patients.

This study had several limitations. Nonparticipation data were not collected until
approximately halfway through the trial; as such, this analysis only focused on enroliment
and non-enrollment data from that point forward and is not representative of the entire
population screened (enrolled and non-enrolled) for TBTC Study 26. However, there is no
reason to believe that bias resulted. Therefore, the resulting total sample size of this analysis
is about half of what it would have been if nonparticipation data had been collected from
the beginning of the clinical trial and raising the possibility that findings might have been
different during the first half of the clinical trial. Recruitment of patients was not uniformly
distributed across all geographic sites, and enroliment was particularly concentrated in the
United States. Differences in language, study staff availability, styles for presenting the
study, when and how patients were screened, and social and cultural differences related to
staff and patients also existed. Although a standardized form was used to record patients’
reasons for declining, it was completed by site staff only after the patient encounter;
therefore, differences among screeners in evaluating patients’ reasons for declining might
have yielded inconsistencies. Study candidates were not directly administered questionnaires
about participation because this would have required separate informed consent, possibly
further reducing the response rate, imposing an extra burden on patients with newly
diagnosed LTBI, and possibly introducing response bias into the findings. Bias might have
been introduced by staff recording perceived reasons for declining study participation rather
than by patients providing such reasons directly, even if anonymously.
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Because these factors limit data precision, we did not conduct multivariate analyses. We
also did not confirm acceptance of treatment outside of the study for non-participants.
Finally, although the amount of compensation available did not seem to influence the rate of
patients declining to participate, available data do not support clear conclusion. According
to the information abstracted from the site-specific informed consent forms, the majority of
sites provided compensation to study participants; however, the methods of compensation
administration and amounts were too variable for meaningful analysis of influence on trial
participation. Whether screened participants were provided with compensation information
before they decided whether to enroll is unknown. Variability in standards-of-living among
the sites might also make drawing conclusion on the basis of participant compensation
difficult.

This study provides useful information about study participation and about acceptance of
standard therapy from a substantial number of persons screened for participation in an
LTBI treatment clinical trial. Evaluation and analysis of the reasons for nonparticipation in
a clinical trial of treatment for LTBI provides considerable data for guiding development
of interventions to increase efficiency of recruitment into subsequent clinical trials.
Interventions might differ for study candidates who decline trial enroliment but accept
non-study treatment, for whom it might be most effective to focus on concerns related to
research, compared to study candidates who decline both trial participation and non-study
treatment, for whom it might be most effective to address beliefs about LTBI.

Recent national and international program emphasis on tuberculosis elimination highlights
the importance of widespread application of short LTBI treatment regimens and the need

to execute more trials in an increasingly efficient manner to further identify even shorter
regimens.2* Modeling has demonstrated that LTBI testing and treatment for new immigrants
and increased uptake of LTBI screening and treatment among high-risk populations,
including the 3-month isoniazid—rifapentine regimen tested in the PREVENT TB trial,
would accelerate tuberculosis elimination in the United States, and probably in other
countries with low tuberculosis incidence.2> As new, shorter regimens become available,

the possibility of eliminating tuberculosis in low-incidence settings could become a reality.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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