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IMPORTANCE Latent tuberculosis infection (LTBI) can progress to active tuberculosis disease,
causing morbidity and mortality.

OBJECTIVE To review the evidence on benefits and harms of screening for and treatment of
LTBI in adults to inform the US Preventive Services Task Force (USPSTF).

DATA SOURCES PubMed/MEDLINE, Cochrane Library, and trial registries through December 3,
2021; references; experts; literature surveillance through January 20, 2023.

STUDY SELECTION English-language studies of LTBI screening, LTBI treatment, or accuracy of
the tuberculin skin test (TST) or interferon-gamma release assays (IGRAs). Studies of LTBI
screening and treatment for public health surveillance or disease management were excluded.

DATA EXTRACTION AND SYNTHESIS Dual review of abstracts, full-text articles, and study
quality; qualitative synthesis of findings; meta-analyses conducted when a sufficient number
of similar studies were available.

MAIN OUTCOMES AND MEASURES Screening test accuracy; development of active tuberculosis
disease, transmission, quality of life, mortality, and harms.

RESULTS A total of 113 publications were included (112 studies; N = 69 009). No studies
directly evaluated the benefits and harms of screening. Pooled estimates for sensitivity of the
TST were 0.80 (95% CI, 0.74-0.87) at the 5-mm induration threshold, 0.81 (95% CI,
0.76-0.87) at the 10-mm threshold, and 0.60 (95% CI, 0.46-0.74) at the 15-mm threshold.
Pooled estimates for sensitivity of IGRA tests ranged from 0.81 (95% CI, 0.79-0.84) to 0.90
(95% CI, 0.87-0.92). Pooled estimates for specificity of screening tests ranged from 0.95 to
0.99. For treatment of LTBI, a large (n = 27 830), good-quality randomized clinical trial found
a relative risk (RR) for progression to active tuberculosis at 5 years of 0.35 (95% CI,
0.24-0.52) for 24 weeks of isoniazid compared with placebo (number needed to treat, 112)
and an increase in hepatotoxicity (RR, 4.59 [95% CI, 2.03-10.39]; number needed to harm,
279). A previously published meta-analysis reported that multiple regimens were efficacious
compared with placebo or no treatment. Meta-analysis found greater risk for hepatotoxicity
with isoniazid than with rifampin (pooled RR, 4.22 [95% CI, 2.21-8.06]; n = 7339).

CONCLUSIONS AND RELEVANCE No studies directly evaluated the benefits and harms of
screening for LTBI compared with no screening. TST and IGRAs were moderately sensitive
and highly specific. Treatment of LTBI with recommended regimens reduced the risk of
progression to active tuberculosis. Isoniazid was associated with higher rates of
hepatotoxicity than placebo or rifampin.
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T uberculosis is a substantial health issue globally, with ap-
proximately 10 million cases of active tuberculosis and 1.5
million tuberculosis-related deaths worldwide in 2020.1,2

In the US, active tuberculosis is a more limited health problem, with
cases declining in recent decades. In 2019, 8904 new active tuber-
culosis cases were reported in the US, corresponding to an inci-
dence rate of 2.7 cases per 100 000 population.3 There were 526
deaths from tuberculosis disease in the US in 2019.4 In 2020 in the
US, 5127 active tuberculosis cases occurred among persons born out-
side the US (71.5% of all cases), for a rate of 11.7 cases per 100 000
population compared with 2018 cases and a rate of 0.7 cases per
100 000 population among US-born persons.5

Estimating the prevalence of latent tuberculosis infection (LTBI)
in the US is challenging because no direct test exists, and reporting
of latent infection is not required by the Centers for Disease Con-
trol and Prevention (CDC) National Notifiable Disease Surveillance
System.6,7 US national data from the National Health and Nutrition
Examination Survey suggest a population prevalence for LTBI of ap-
proximately 5% (95% CI, 4.2-5.8) for US-born persons and 15.9%
(95% CI, 13.5-18.7) among persons born outside the US based on
interferon-gamma release assay (IGRA) alone.8

In developed countries with a low prevalence of tuberculosis such
as the US, many groups, including the CDC, recommend that LTBI
screening be performed among high-risk groups and when treat-
ment is feasible (eBackground and eTable 1 in the Supplement). The
tuberculin skin test (TST) and IGRAs are screening tests available for
LTBI. If screening test results for LTBI are positive, a medical and so-
cial history, symptom assessment, physical examination, imaging tests
(typically chest radiographs), and sometimes sputum sampling and
other laboratory tests are used to exclude active tuberculosis dis-
ease (because screening tests alone cannot differentiate LTBI from
tuberculosis disease) prior to confirming the diagnosis of LTBI and of-
fering preventive medication (eTable 2 in the Supplement).

In 2016, the US Preventive Services Task Force (USPSTF) rec-
ommended screening for LTBI in asymptomatic adults at increased
risk (B recommendation). This updated review evaluates the cur-
rent evidence on benefits and harms of screening for and treat-
ment of LTBI in settings and populations relevant to US primary care
to inform an updated recommendation by the USPSTF.

Methods
Scope of the Review
Figure 1 shows the analytic framework and key questions (KQs) that
guided the review. Detailed methods and additional details about
results (eg, for screening test reliability, for harms other than hepa-
totoxicity, for trials comparing rifampin plus isoniazid with rifapen-
tine plus isoniazid) are available in the full evidence report.10 In ad-
dition to addressing the KQs, this review looked for evidence related
to 1 contextual question that focused on risk assessment tools avail-
able for use in primary care to identify adults to screen for LTBI.
Literature addressing the contextual question is summarized in
eMethods 1 in the Supplement.

Data Sources and Searches
PubMed/MEDLINE and the Cochrane Library were searched for
English-language articles published from January 30, 2015, through

December 3, 2021 (eMethods 2 in the Supplement). To supple-
ment electronic searches, investigators reviewed reference lists of
pertinent articles, studies suggested by reviewers, and comments
received during public commenting periods. Since December 2021,
ongoing surveillance was conducted through article alerts and tar-
geted searches of journals to identify major studies published in the
interim that may affect the conclusions or understanding of the evi-
dence and the related USPSTF recommendation. The last surveil-
lance was conducted on January 20, 2023. No additional studies
were identified.

Study Selection
Two investigators independently reviewed titles, abstracts, and
full-text articles using prespecified eligibility criteria (eMethods 3 in
the Supplement). Disagreements were resolved by discussion and
consensus. In addition to studies identified in the update searches,
studies included in the previous review for the USPSTF were reas-
sessed for eligibility. Relevant English-language studies of good or
fair quality were eligible. Except for KQ2 (on test accuracy), only
studies conducted in settings considered to be applicable to pri-
mary care and conducted in countries categorized as “very high”
or “high” on the United Nations Human Development Index were
eligible. Study settings considered applicable to primary care
included homeless shelters, correctional facilities, college health
settings, long-term care facilities, and public health clinics. Studies
were excluded if more than 25% of the study population was
younger than 18 years or known to be HIV-positive, unless results
were stratified by these characteristics.

For KQ1, randomized clinical trials (RCTs) or prospective cohort
studies were eligible if they focused on asymptomatic adults
belonging to populations at increased risk for developing active
tuberculosis (eg, persons who inject drugs, persons experiencing
homelessness or residing in homeless shelters, persons residing in
correctional facilities, persons born in or former residents of coun-
tries with high tuberculosis prevalence, and persons who work with
such individuals). Studies of close contacts of persons with active
tuberculosis were not eligible because testing and treatment of
such populations is considered part of contact tracing for public
health. Studies of persons with underlying immunosuppression
and for whom LTBI screening and treatment would be part of stan-
dard disease management were also excluded (eg, persons with
HIV, head and neck cancer, leukemia or lymphoma, silicosis, history
of organ transplant or planned organ transplant, planned or active
use of tumor necrosis factor inhibitors, and planned or active use
of chemotherapy).

For screening test accuracy (KQ2), sensitivity data were from
studies of persons with bacteriologically confirmed, active tubercu-
losis who had not yet received treatment (or who had received no
more than a few weeks of treatment) and specificity data were
from studies of healthy participants known to be at low risk for
tuberculosis and free of tuberculosis exposure. Studies were eli-
gible that evaluated the TST using the Mantoux method with use of
standard induration thresholds for a positive test result (ie, 5 mm,
10 mm, or 15 mm) or 3 commercially available IGRAs (T-SPOT.TB
[Oxford Immunotec Global], QuantiFERON-TB Gold In-Tube
[QFT-GIT; Qiagen; third-generation test], and QuantiFERON-TB
Gold Plus [QFT-Gold Plus; Qiagen; fourth-generation test]). For
KQ2, studies of test-retest, interrater, and interlaboratory reliability
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were also eligible. For KQ3 and KQ5, systematic reviews, meta-
analyses, and RCTs of persons with LTBI comparing a CDC-
recommended treatment (medication, dose, and duration) with
placebo, delayed treatment, no treatment, or another CDC-
recommended treatment were eligible.

For KQ4, systematic reviews, RCTs, and prospective cohort
studies reporting false-positive results leading to unnecessary test-
ing (eg, chest radiography) or treatment, labeling, stigma, anxiety,
or cellulitis were eligible. For KQ5, prospective cohort studies and
case-control studies were also eligible.

Data Extraction and Quality Assessment
For each included study, 1 investigator extracted pertinent informa-
tion about populations, tests or interventions, comparators, out-
comes, settings, and designs, and a second investigator reviewed
the information for completeness and accuracy. Two investigators
independently assessed each study’s methodological quality as good,
fair, or poor using predefined criteria developed by the USPSTF and

adapted for this topic and from validated tools for assessing risk of
bias (eMethods 4 in the Supplement).9,11,12 Disagreements were
resolved by discussion. Quality ratings for individual studies are pro-
vided in eTables 3 through 9 in the Supplement.

Data Synthesis and Analysis
Findings for each KQ were summarized in tabular and narrative for-
mat. The overall strength of the evidence for each KQ was assessed
as high, moderate, low, or insufficient based on the overall quality of
the studies, consistency of results between studies, precision of find-
ings, risk of reporting bias, and limitations of the body of evidence,
using methods developed for the USPSTF (and the Evidence-based
Practice Center program).9 Additionally, the applicability of the find-
ings to US primary care populations and settings was assessed. Dis-
crepancies were resolved through consensus discussion.

To determine whether meta-analyses were appropriate, the
clinical and methodological heterogeneity of the studies was
assessed according to established guidance.13 When at least 3 similar

Figure 1. Analytic Framework and Key Questions: Screening for Latent Tuberculosis Infection in Adults

Key questions

What are the benefits of targeted screening for LTBI in primary care settings in asymptomatic
adults who are at increased risk for developing active tuberculosis, including among specific
populations of interest?

1

Contextual question

What risk assessment tools are available for use in primary care to identify adults to screen for LTBI?
How do the tools incorporate race and ethnicity?

CQ1

Accuracy and reliability of screening
a. What are the accuracy and reliability of the TST or IGRA for screening in asymptomatic adults

who are at increased risk for developing active tuberculosis disease, including among specific
populations of interest?

b. What are the accuracy and reliability of sequential screening strategies that use TST and IGRA
in asymptomatic adults who are at increased risk for developing active tuberculosis disease,
including among specific populations of interest?

2

Harms of screening
a. Are harms associated with screening for LTBI, including among specific populations of interest?
b. Do these harms differ by screening method or strategy?
c. Do these harms differ by population?

4

What are the harms associated with treatment of LTBI with CDC-recommended pharmacotherapy
regimens, including among specific populations of interest?

5

What are the benefits of treatment for LTBI with CDC–recommended pharmacotherapy regimens,
including among specific populations of interest?

3

Asymptomatic adults
belonging to populations

at increased risk

Active tuberculosis disease
Transmission
Quality of life
Mortality

Health outcomes

2

Harms of
screening 

4

Harms of
treatment
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Screening:
TST or IGRA Treatment
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LTBI 3

Evidence reviews for the
US Preventive Services Task Force
(USPSTF) use an analytic framework
to visually display the key questions
that the review will address to allow
the USPSTF to evaluate the
effectiveness and safety of a
preventive service. The questions are
depicted by linkages that relate
interventions and outcomes. For
additional information see the
USPSTF Procedure Manual.9 CDC
indicates Centers for Disease Control
and Prevention; IGRA,
interferon-gamma release assay;
LTBI, latent tuberculosis infection;
TST, tuberculin skin test.
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studies were available, quantitative syntheses were conducted using
random-effects models with the inverse-variance weighted method
of DerSimonian and Laird to generate pooled estimates.14

For screening test accuracy (KQ2), separate pooled estimates
of proportions were generated for sensitivity and specificity be-
cause these accuracy data were collected from independent
samples.15 Pooled estimates were generated for test accuracy strati-
fied by potentially important covariates such as country tuberculo-
sis burden, prevalence of BCG vaccination in the study population,
timing of testing with respect to the initiation of pharmacotherapy,
and prevalence of persons with HIV infection. For KQ2, statistical
heterogeneity was assessed through visual inspection of the forest
plots because the I2 statistic has limitations when used for evaluat-
ing heterogeneity in diagnostic accuracy studies.16,17

For KQ3 and KQ5, statistical heterogeneity was also assessed
using the I2 statistic when pooled estimates were available. Results
for benefits and harms of treatment (KQ3 and KQ5) were consid-
ered statistically significant if the P value was less than .05 based on
2-sided testing. For benefits and harms of treatment (KQ3 and KQ5),
sensitivity analyses were conducted by adding RCTs that were either
poor quality, did not meet all of the inclusion criteria (eg, they used
longer duration of treatment or different doses than currently rec-
ommended), or both. All quantitative analyses were conducted using
Stata version 17 (StataCorp).

Results

Investigators identified 3801 unique records and assessed 526 full-
text articles for eligibility (Figure 2). A total of 112 studies (113 ar-
ticles) with 69 009 participants were included.

Benefits of Screening
Key Question 1. What are the benefits of targeted screening for LTBI
in primary care settings in asymptomatic adults who are at in-
creased risk for developing active tuberculosis, including among spe-
cific populations of interest?

No eligible studies were identified.

Screening Accuracy
Key Question 2a. What are the accuracy and reliability of the TST
or IGRA for screening in asymptomatic adults who are at increased
risk for developing active tuberculosis disease, including among spe-
cific populations of interest?

The review identified 101 studies of good or fair quality assess-
ing the sensitivity, specificity, or reliability of 1 or more of the
included screening tests. Thirty-two studies reported on TST
(eTables 10 and 12 in the Supplement).18-49 Among studies of
IGRAs, 39 reported on T-SPOT.TB,19,37-39,43,46,48,50-81 12 reported

Figure 2. Literature Search Flow Diagram: Screening for Latent Tuberculosis Infection in Adults

3275 Excluded at title and abstract stage

413 Excluded at title and abstract stage
188 Wrong population
48 Wrong intervention
45 Wrong study design
40 Wrong or no comparator
36 Wrong or no outcomes
32 Poor quality
17 Not original research
5 Wrong language/non–English-language
2 Wrong country

0 Articles included for KQ1 0 Articles included for KQ4101 Articles (101 studies)
included for KQ2

6 Articles (6 studies)
included for KQ3

3801 Screened after duplicates removed

526 Full-text articles assessed for eligibility

113 Articles (112 studies) included in qualitative
synthesis of systematic review

12 Articles (10 studies)
included for KQ5

3679 Citations identified through
literature database searching
3324 PubMed
355 Cochrane Library

392 Additional citations identified
through other sources
301 ClinicalTrials.gov
71 From previous review
20 From previous review

sensitivity analyses
0 Hand search
0 Public comment

The sum of the number of studies per key question (KQ) exceeds the total number of studies because some studies were applicable to multiple KQs.
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on QFT-Gold Plus,70,71,80-90 and 51 reported on QFT-GIT (eTables 11
and 13 in the Supplement).18, 19, 23, 25, 31, 36, 41-44, 50, 54, 58, 63, 65, 67, 68,

70, 71, 79, 80, 82-87, 89, 91-113 Nineteen studies were conducted exclu-
sively or partly in the US.19-21, 24, 27, 29, 30, 32-34, 37, 45, 59, 82, 87, 105, 114-116

Pooled estimates for sensitivity and specificity of TST by induration
threshold and of IGRAs by assay are summarized in Table 1 (greater
detail is provided in eFigures 1-29 in the Supplement). The pooled
sensitivity for TST ranged from 0.60 to 0.81 across induration
thresholds for a positive test result (ie, 5 mm, 10 mm, or 15 mm).
The pooled sensitivity across IGRAs ranged from 0.81 to 0.90. The
pooled specificity for all tests ranged from 0.95 to 0.99. No new
studies were identified for this update that reported on the reliabil-
ity of the various screening tests. The prior review on this topic for
the USPSTF identified 9 relevant studies on reliability (eTable 14
and eResults in the Supplement).19,32,33,39,114-118

Key Question 2b. What are the accuracy and reliability of sequen-
tial screening strategies that use TST and IGRA in asymptomatic
adults who are at increased risk for developing active tuberculosis
disease, including among specific populations of interest?

No eligible studies were identified.

Benefits of Treatment
Key Question 3. What are the benefits of treatment for LTBI with
CDC–recommended pharmacotherapy regimens, including among
specific populations of interest?

Five RCTs (eTable 15 in the Supplement) and 1 network meta-
analysis were included.119-124 One RCT compared isoniazid with pla-
cebo, 2 compared rifampin with isoniazid, and 2 compared rifapen-
tine plus isoniazid with isoniazid alone. Two of the articles describing
RCTs121,123 and the network meta-analysis124 were new in this up-
date. Four additional RCTs125-128 that compared isoniazid with pla-
cebo that did not meet all eligibility criteria were used in sensitivity
analyses (eTable 16 in the Supplement).

Isoniazid Compared With Placebo
The International Union Against Tuberculosis (IUAT) trial119 ran-
domized 27 830 adults with fibrotic pulmonary lesions and a TST
induration of 6 mm or larger, but not active tuberculosis or previ-
ous antituberculosis treatment, to 4 groups: isoniazid (300 mg

daily for 12 weeks), isoniazid (300 mg daily for 24 weeks), isoniazid
(300 mg daily for 52 weeks), or placebo. The median age was 50
years. After 5 years of follow-up, 76 participants (1.1%) in the
12-week group, 34 (0.5%) in the 24-week group, 24 (0.3%) in the
52-week group, and 97 (1.4%) in the placebo group developed
active tuberculosis (eTable 17 in the Supplement). The relative risks
(RRs) for developing active tuberculosis compared with placebo
were 0.79 (95% CI, 0.58-1.06) in the 12-week group, 0.35 (95% CI,
0.24-0.52) in the 24-week group, and 0.25 (95% CI, 0.16-0.39) in
the 52-week group. For the 24-week CDC-recommended regimen
(among the current CDC alternative regimens), the results indi-
cated a number needed to treat of 112 to prevent 1 case of active
tuberculosis. There were no deaths due to tuberculosis in any of
the isoniazid groups; 3 persons died of tuberculosis in the placebo
group. The sensitivity analyses using combined data from the
24- and 52-week groups from the IUAT trial and 4 additional
RCTs, including a total of 36 823 participants, found an RR of 0.31
(95% CI, 0.24-0.41) for developing active tuberculosis compared
with placebo and no statistical heterogeneity in effects between
studies (I2 = 0.0%) (eFigure 30 in the Supplement).

Rifampin Compared With Isoniazid
Two RCTs comparing rifampin with isoniazid were included. The first
was an open-label, multinational trial that randomized 847 partici-
pants to 4 months of rifampin or 9 months of isoniazid to compare
adverse events and treatment completion.121 It reported 0 deaths
from tuberculosis in either group and reported all-cause mortality
with 0 deaths in the rifampin group and 1 in the isoniazid group. The
second RCT was an open-label, multinational trial that randomized
6063 participants at increased risk of progression to active tuber-
culosis to 4 months of rifampin (now a CDC-preferred regimen,
strong recommendation) or 9 months of isoniazid (now an alterna-
tive CDC regimen).121 In the isoniazid group, 9 participants devel-
oped active tuberculosis compared with 8 in the rifampin group, and
rifampin was found to be noninferior to isoniazid.

Rifapentine Plus Isoniazid Compared With Isoniazid Alone
Two RCTs compared rifapentine plus isoniazid with isoniazid
alone. The PREVENT TB study was an open-label, multinational

Table 1. Summary of Sensitivity and Specificity Estimates for Various Thresholds of the TST and IGRA Tests

Test

Sensitivity Specificity
No. of studies
(total No.)

Pooled estimate
(95% CI) I2, %

No. of studies
(total No.)

Pooled estimate
(95% CI) I2, %

TST induration threshold

5 mm 12 (1323) 0.80 (0.74-0.87) 94.2 3 (5149) 0.95 (0.94-0.97) NAa

10 mm 15 (1427) 0.81 (0.76-0.87) 91.4 8 (9604) 0.98 (0.97-0.99) 96.2

15 mm 9 (1004) 0.60 (0.46-0.74) 96.5 10 (9563) 0.99 (0.98-0.99) 88.7

IGRA

T-SPOT.TB 37 (5367) 0.90 (0.87-0.92) 93.2 2 (1664) 0.95 (0.91-0.97)b NAa

0.97 (0.96-0.98)b

QFT-GIT 48 (7055) 0.81 (0.79-0.84) 89.9 3 (2090) 0.99 (0.98-0.99) NAa

QFT-Plus 11 (939) 0.89 (0.84-0.94) 87.9 1 (211) 0.98 (0.95-0.99)b NAa

Abbreviations: IGRA, interferon-gamma release assay; NA, not applicable;
QFT-GIT, QuantiFERON-TB Gold In-Tube (third-generation test); QFT-Plus,
QuantiFERON-TB Gold Plus (fourth-generation test); T-SPOT.TB, commercial
ELISPOT assay; TST, tuberculin skin test.

a I2 was not calculated when fewer than 4 studies were available.
b Fewer than 3 studies were available, so we did not conduct a quantitative

synthesis.

USPSTF Review: Screening for Latent Tuberculosis Infection in Adults US Preventive Services Task Force Clinical Review & Education

jama.com (Reprinted) JAMA May 2, 2023 Volume 329, Number 17 1499

© 2023 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by a UFMG User  on 06/05/2023

https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2023.3954?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2023.3954
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2023.3954?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2023.3954
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2023.3954?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2023.3954
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2023.3954?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2023.3954
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2023.3954?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2023.3954
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2023.3954?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2023.3954
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2023.3954?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2023.3954
http://www.jama.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2023.3954


noninferiority trial that randomized persons to directly observed
once-weekly rifapentine plus isoniazid for 3 months or to daily self-
administered isoniazid for 9 months.122 Data were obtained from
the CDC for the subset of participants most directly relevant for this
review: the 6886 adults (aged �18 years) who were HIV negative
and TST- or IGRA-positive. For this subset, active tuberculosis
developed in 5 persons in the combination therapy group and in 10
persons in the isoniazid-only group, and combination therapy was
found to be noninferior. Overall mortality was similar for the 2
groups (30 vs 34 deaths, respectively; P = .42). The second RCT
was an open-label multicenter trial that randomized 283 partici-
pants to either 3 months of once-weekly, directly observed rifapen-
tine plus isoniazid or 9 months of daily, directly observed isoniazid
alone.123 It reported 0 deaths from any cause in both groups.

Network Meta-analysis
The network meta-analysis (53 included studies) used a mixed-
treatment comparison methodology and focused on 2 prespecified
end points: prevention of active tuberculosis and hepatotoxicity.124

It found that the shorter-duration recommended regimens are effi-
cacious for preventing active tuberculosis (eg, rifampin for 3 to 4
months, rifapentine plus isoniazid combination, isoniazid for 6
months) and may have fewer adverse effects and higher comple-
tion rates. That analysis included studies among children; HIV-
infected persons; household or close contacts of persons with
active tuberculosis without confirmed LTBI; and persons with renal
transplant, silicosis, or rheumatoid arthritis who were taking immu-
nosuppressive biologic medication, which are all populations
excluded from the present review. The network meta-analysis also
included treatment regimens not eligible for this review. For pre-
vention of active tuberculosis, it reported that multiple regimens
were efficacious compared with placebo or no treatment, including
isoniazid regimens of 6 months (odds ratio [OR], 0.65 [95% cred-
ible interval {CrI}, 0.50-0.83] vs placebo) or longer, 3- to 4-month
regimens of rifampin plus isonizid (OR, 0.53 [95% CrI, 0.36-0.78]
vs placebo), and weekly regimens of rifapentine plus isoniazid (OR,
0.36 [95% CrI, 0.18-0.73] vs no treatment).

No studies reported benefits related to quality of life or tuber-
culosis transmission.

Harms of Screening
Key Question 4a. Are harms associated with screening for LTBI, in-
cluding among specific populations of interest?
Key Question 4b. Do these harms differ by screening method or
strategy?
Key Question 4c. Do these harms differ by population?

No eligible studies were identified.

Harms of Treatment
Key Question 5. What are the harms associated with treatment of
LTBI with CDC-recommended pharmacotherapy regimens, includ-
ing among specific populations of interest?

Nine RCTs (described in 11 articles) and 1 network meta-
analysis assessing harms associated with the treatment of LTBI
were included (eTables 15 and 18 in the Supplement).119-124,129-134

Among the RCTs, 1 compared isoniazid with placebo,119 4 com-
pared rifampin with isoniazid (although participants of the Menzies
[2008] phase 2 trial were included in the Menzies [2018] phase 3

trial),120,121,130,131 2 compared rifapentine plus isoniazid with isonia-
zid alone,123,132 1 compared rifampin plus isoniazid with rifapentine
plus isoniazid,133 and 1 compared weekly rifapentine plus isoniazid
with twice-weekly rifapentine plus isoniazid.134 Four of the RCTs
(described in 6 articles, including 2 post hoc analyses of previously
included trials) and the network meta-analysis were new in this
update.121,123,124,129,132-134 Additional RCTs that did not meet all eligi-
bility criteria were used in sensitivity analyses for harms. The crite-
ria for RCTs to be included in sensitivity analyses were the same as
those described for KQ3.

Hepatotoxicity From Isoniazid
The IUAT trial reported rates of hepatotoxicity development
(eTable 18 in the Supplement).119 The RRs for developing hepato-
toxicity associated with isoniazid compared with placebo were 3.45
(95% CI, 1.49-7.99) for 12 weeks of treatment (24 vs 7 events), 4.59
(95% CI, 2.03-10.39) for 24 weeks of treatment (32 vs 7 events),
and 6.21 (95% CI, 2.79-13.79) for 52 weeks of treatment (43 vs 7
events) (eFigure 31 in the Supplement). For the study groups com-
paring the 24-week CDC-approved regimen with placebo
(n = 13 955), the results indicate that 1 case of hepatotoxicity would
result from treating 279 persons with isoniazid (ie, a number
needed to harm [NNH] of 279). Sensitivity analyses for hepatotox-
icity associated with isoniazid compared with placebo using data
from the IUAT trial (3 treatment groups combined) and 3 additional
RCTs, including a total of 35 161 participants, found an RR of 5.04
(95% CI, 2.50-10.15) (eFigure 32 in the Supplement).135-137

Regarding mortality from hepatotoxicity, the IUAT trial re-
ported rates of 0.03% for the 12-week isoniazid treatment group,
0.0% for the 24-week treatment group, and 0.01% for the 52-
week treatment group. The study had 0 deaths from hepatotoxic-
ity among placebo-treated patients. The authors reported that the
mortality rate from hepatitis associated with isoniazid was 0.14
deaths per 1000 persons receiving isoniazid, for a calculated RR of
2.35 (95% CI, 0.12-45.46; NNH, 6947).

Treatment Discontinuation With Isoniazid
Rates of treatment discontinuation because of adverse events in
the IUAT trial were presented only for all 3 isoniazid treatment
groups combined. A total of 345 patients (1.8%) receiving isoniazid
discontinued treatment because of adverse events, compared with
84 patients (1.2%) receiving placebo. The RR of discontinuation
due to adverse events among patients treated with isoniazid vs pla-
cebo was 1.50 (95% CI, 1.18-1.89; 1 RCT; n = 27 830; NNH, 167). Our
sensitivity analysis using data from the IUAT trial and 3 additional
RCTs, including a total of 55 398 participants, found an RR of 1.58
(95% CI, 1.00-2.49) (eFigure 33 in the Supplement).125,127,137 The
IUAT trial reported that 1.2% of patients receiving isoniazid and
0.9% of patients receiving placebo discontinued treatment due to
gastrointestinal distress (RR, 1.33 [95% CI, 1.01-1.75]).138

Rifampin Compared With Isoniazid
Four open-label RCTs and 1 post hoc safety analysis provided evi-
dence on harms for rifampin compared with isoniazid.120,121,129-131

All 4 RCTs presented hepatotoxicity data; 1 combined data with an
earlier trial by the same authors. Rates of hepatotoxicity in these
RCTs among patients receiving isoniazid were 5.2%,130 1.9%,121 and
11.4%.131 Rates of hepatotoxicity among rifampin-treated patients
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were 0.0%, 0.3%, and 4.4%. Meta-analysis of 3 RCTs (total
n = 7339) found a greater risk of hepatotoxicity for patients treated
with isoniazid than for those treated with rifampin (RR, 4.22 [95%
CI, 2.21-8.06]; I2 = 28.7%) (eFigure 34 in the Supplement). All stud-
ies reported 0 deaths from hepatotoxicity.

Rates of discontinuation because of adverse events were re-
ported in all 4 included RCTs, but 1 trial combined its data with the
data from an earlier phase 2 study by the same author. Rates were
13.8% for isoniazid and 3.4% for rifampin,130 2.3% for isoniazid and
0.9% for rifampin,121 and 0.0% for isoniazid and 1.1% for rifampin.131

Meta-analysis found no statistically significant difference between
treatments (RR, 2.25 [95% CI, 0.90-5.59]; I2 = 35.2%; n = 7339)
(eFigure 35 in the Supplement).

Rifapentine Compared With Isoniazid
Two RCTs reported harms for rifapentine plus isoniazid compared
with isoniazid alone.122,123,132 Rates of grade 3 and 4 hepatotoxic-
ity in the PREVENT TB study were 4.9% and 1.0% in the rifapen-
tine plus isoniazid group and 5.5% and 1.1% in the isoniazid-only
group (RR, 0.90 [95% CI, 0.75-1.08]).122 A post hoc analysis
reported 17 cases of hepatotoxicity attributable to rifapentine
plus isoniazid (0.43% of those who received rifapentine plus iso-
niazid) and 97 attributable to isoniazid (2.70% of those who
received it) (RR, 0.16 [95% CI, 0.10-0.28]).132 The second trial
reported elevations of aspartate aminotransferase and alanine
aminotransferase levels greater than 3 times the upper limit of
normal in 4.5% of the rifapentine plus isoniazid group and in
9.9% in the isoniazid-alone group (RR, 0.46 [95% CI, 0.18-1.17])
and reported clinically relevant hepatotoxicity in 1.5% vs 5.3%
(RR, 0.28 [95% CI, 0.06-1.34]).

Rates of discontinuation because of adverse events were
higher in the rifapentine plus isoniazid groups in both studies (5.2%
in PREVENT TB and 9.1% in the trial conducted in Taiwan) than in
the isoniazid-only groups (4.1% and 5.3%) (RR, 1.28 [95% CI, 1.03-
1.59] in PREVENT TB and RR, 1.70 [95% CI, 0.69-4.19] in the trial
conducted in Taiwan). The studies evaluated various other harms,
including possible hypersensitivity, systemic drug reactions, and
flu-like symptoms, which occurred with greater frequency in the
rifapentine plus isoniazid groups. Possible hypersensitivity was
reported in 4.1% of patients receiving rifapentine plus isoniazid and
0.5% of patients receiving isoniazid only in the PREVENT TB study
(RR, 8.04 [95% CI, 4.88-13.26]).5

Other Studies
A single RCT, the HALT LTBI pilot study, compared self-administered
rifapentine plus isoniazid daily for 90 days with rifapentine plus iso-
niazid weekly for 12 weeks. That study was an open-label trial that
randomized 52 participants with LTBI.133 A single open-label RCT
compared directly observed, once-weekly isoniazid up to 900 mg
and rifapentine up to 900 mg for 12 weeks (the 3HP regimen), di-
rectly observed twice-weekly isoniazid up to 600 mg and rifapen-
tine up to 600 mg for 8 weeks (the 2H2P2 regimen), and an un-
treated control group.134 Results for these trials did not contribute
to main conclusions of the review and are available in the full evi-
dence report.10

The included network meta-analysis found greater odds of
hepatotoxicity with longer duration of therapy and regimens con-
taining isoniazid only (isoniazid [6 months] vs no treatment: OR,

1.10 [95% CrI, 0.40-3.17]; isoniazid [9 months] vs no treatment:
OR, 1.70 [95% CrI, 0.35-8.05]; isoniazid [12-72 months] vs no
treatment: OR, 2.72 [95% CrI, 0.96-7.44]) than with other regi-
mens currently recommended by the CDC (rifapentine plus iso-
niazid vs no treatment: 0.52 [95% CrI, 0.13-2.15]; rifampin [3-4
months] vs no treatment: OR, 0.14 [95% CrI, 0.02-0.81]; rifampin
plus isoniazid [3-4 months] vs no treatment: 0.72 [95% CrI,
0.21-2.37]).124 Although data on hepatotoxicity were limited, CrIs
were wide (estimates were imprecise), and findings were based
on relatively few events.

Discussion
This study reviewed the evidence on benefits and harms of screen-
ing for LTBI in adults. Table 2 provides a summary of the main find-
ings, including an assessment of the strength of evidence for each
KQ, along with a description of consistency, precision, quality, limi-
tations, strength of evidence, and applicability.

The evidence suggests that for the populations and settings
studied, currently available tests are moderately sensitive and
highly specific. Previously published systematic reviews evaluating
accuracy of screening tests for LTBI, including a prior review for the
USPSTF,139 are generally consistent with these findings.140-143 The
applicability of this evidence to primary care practice settings and
populations is somewhat uncertain because the lack of a direct test
for LTBI requires extrapolation of accuracy from specific popula-
tions (eg, populations with active, confirmed tuberculosis for sensi-
tivity; healthy persons without tuberculosis risks and exposures for
specificity). Nevertheless, it seems reasonable to assume applica-
bility to primary care practice settings that serve high-risk popula-
tions (eg, clinics serving persons who had temporary or permanent
residence in a country with a high tuberculosis rate), where the use
of a highly specific test among a higher-prevalence population
minimizes false positives and a moderately sensitive test (con-
ducted after it is indicated by a clinical risk assessment) can help
determine the likelihood of latent infection to inform preventive
treatment decisions.

The best evidence on effectiveness of pharmacotherapy with a
CDC-recommended regimen vs placebo was from the IUAT trial
(n = 27 830). That trial enrolled participants with pulmonary
fibrotic lesions, a group thought to be at the highest risk for pro-
gression to active tuberculosis, and reported that participants with
smaller lesions progressed to active tuberculosis at lower rates
than those with larger lesions. In addition, the treatment studies
used in the current sensitivity analysis did not enroll populations
that were identified to have LTBI via screening in primary care set-
tings; rather, they were household contacts of active cases,125 vet-
erans with inactive pulmonary tuberculosis,126,135 persons residing
in mental institutions,127 and military members exposed to an
active tuberculosis case.128 Thus, the available evidence has uncer-
tain applicability to persons in primary care settings who screen
positive on the TST or IGRA but have normal findings on chest
radiographs or who are not recent converters or close contacts.
Therefore, estimates of treatment effectiveness may represent the
upper bounds of effectiveness.

Regarding applicability of the evidence comparing isoniazid
with placebo, the trials were published more than 40 years ago
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(1963, 1965, 1968, 1978, and 1982), and treatment of LTBI has
been the standard of care for decades. More current data for esti-
mating effectiveness were not available. It is unclear whether
changes in the prevalence of tuberculosis (which has decreased),
treatments for active tuberculosis, or likelihood of LTBI progressing
to active tuberculosis would significantly change estimates of
effectiveness. Trials comparing isoniazid with placebo mostly
evaluated long durations of treatment (eg, 1 year of isoniazid) that
were recommended at the time.

Early studies of isoniazid indicated a 4- to 5-fold increase in hepa-
totoxicity compared with placebo, although deaths due to hepato-
toxicity were very rare—a total of 3 participants in IUAT, all of whom
had continued to take isoniazid after liver abnormalities were rec-
ognized. After the effectiveness of isoniazid was established, sub-
sequent studies evaluated shorter durations of treatment and other
regimens to focus on harm reduction, improving adherence, or both.
Subsequent head-to-head trials and network meta-analyses indi-
cated noninferiority, improved adherence, and lower risk of hepa-
totoxicity for current, CDC-preferred LTBI treatments (rifampin, iso-
niazid plus rifapentine, and isoniazid plus rifampin) than with
isoniazid alone.

Limitations
This review had several limitations. First, it did not cover testing of
close contacts of persons with active tuberculosis (usually man-
aged by public health programs) or high-risk populations for whom
LTBI testing is considered part of standard disease management
(eg, persons with HIV, persons with planned or active use of tumor
necrosis factor inhibitors or other targeted immune modulators).
Second, the applicability of the available studies was somewhat
uncertain because of the populations enrolled or the trials being
conducted more than 40 years ago. Third, no eligible studies focus-
ing on pregnant women were found.

Conclusions
No studies evaluated the direct benefits and harms of screening for
LTBI compared with no screening. TST and IGRAs were moderately
sensitive and highly specific. Treatment of LTBI with recom-
mended regimens reduced the risk of progression to active tuber-
culosis. Isoniazid was associated with higher rates of hepatotoxic-
ity than placebo or rifampin.
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