
multiple comparisons and decreases the overall stability of the
results, but the results were consistent between volunteers, providing
reassurance that larger sample sizes may provide similar results. In
addition, the high room exchange and humidity may have
contributed to particle dispersion and evaporation. Because the
volunteers were healthy, the amount and size of particles generated
could be considered the minimum, as a patient with nasal secretions
or a productive cough may theoretically generate more particles. We
did not assess the composition or infectivity of the measured
particles, so the possibility of transmission is unknown but possible
given the increase in particle generation.

In conclusion, PFTs and normal breathing all generate aerosols
rather than just droplets. The room air exchange, room turnaround
time between testing, and distance between the patient and
technician in the testing room are important. Particle generation
close to the exhalation port warrants using a single-use plastic
covering over the device, with the mouthpiece port and
the exhalation port exposed, to avoid equipment contamination. The
generation of aerosol-sized particles warrants the use of N95 masks
and personal protective equipment during routine PFTs in patients
who potentially have an airborne transmissible infectious disease.
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Estimated Population-Level Impact of Using a
Six-Week Regimen of Daily Rifapentine to Treat Latent
Tuberculosis Infection in the United States

To the Editor:

The Centers for Disease Control and Prevention attributes only
13% of incident tuberculosis (TB) disease in the United States
to recent (<2 yr) transmission; nearly all of the remaining
incident cases of TB disease are believed to occur via reactivation
of latent TB infection (LTBI) acquired by individuals earlier in
their lives (1). It is estimated that up to 13 million people would
test positive on the tuberculin skin test, and 9 (6–15) million
people have untreated LTBI in the United States (2, 3). As such,
treatment of LTBI is central to the current U.S. TB elimination
strategy (4). Treatment regimens such as 3 months of isoniazid

and rifapentine (3HP), 4 months of rifampin (4R), and 6–9 months
of isoniazid are efficacious in preventing TB disease (5–8), but
effectiveness of any LTBI regimen in general populations may
be limited by suboptimal levels of treatment initiation and
completion (8, 9) and by discontinuation because of adverse effects
(AEs) (7, 9). Novel regimens with shorter duration of therapy, such
as 6 weeks of daily 600-mg doses of rifapentine (6wP), which is
currently being evaluated in a phase III clinical trial, may have
important benefits, particularly if determined to be noninferior
to 3HP and 9 months of isoniazid with lower discontinuation
rates (10).

We evaluated the epidemiological impact of implementing
6wP as a replacement for currently used regimens to treat LTBI
in the United States using six models of TB transmission and
epidemiology (11–13) as a part of the Centers for Disease Control
and Prevention’s National Center for HIV/AIDS, Viral Hepatitis,
STD, and TB Prevention Epidemiologic and Economic Modeling
Agreement (http://www.cdc.gov/nchhstp/neema/index.html).
These models included Harvard University model for the
United State (HVD-US) (11), University of California, San
Francisco model of California (UCSF-CA) (12), and Johns Hopkins
School of Public Health models for California (JHSPH-CA), Florida

Supported by the Centers for Disease Control and Prevention National
Center for HIV, Viral Hepatitis, STD, and TB Prevention Epidemiologic
and Economic Modeling Agreement (#5U38PS004649, #1U38PS004644,
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other authors’ affiliated institutions.
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(JHSPH-FL), New York (JHSPH-NY), and Texas (JHSPH-TX)
(13). We projected the number of TB cases that would occur during
the 16-year period from 2020 to 2035 under the assumption that
6wP is used to treat LTBI compared with an assumed standard-of-
care baseline, with 72% initiation, 78% completion, and 93%
efficacy rates (Table 1).

We evaluated the models under scenarios representing
different efficacy rates of 6wP, discontinuation rates of 6wP
because of AEs, and discontinuation rates of 6wP because of
other causes (e.g., nonadherence). Because data on the rates
of efficacy and discontinuation of 6wP are not currently
available, we generated potential ranges for these parameters
based on corresponding data from other LTBI regimens (4, 6, 14).
With shorter treatment length and expectations of lower AE risk,
6wP could result in higher treatment initiation and increased
population coverage (i.e., percentage of population with
LTBI receiving treatment). We therefore also considered
additional scenarios with higher initiation rates and increased
population coverage using 6wP. Modeled scenarios, including
rates of efficacy, initiation, and discontinuation, are detailed in
Table 1.

Under the baseline (Scenario A, Table 1), all models
projected declines in TB incidence rates, with some flattening
in this decline over time. The projected annual percentage
declines, averaged across the models, were 3.0% between
2015 and 2020 and 2.6% between 2020 and 2035 (Figure 1A).
Substituting 6wP for existing regimens without increasing
initiation rates or population coverage (Scenarios B–G, Table
1) was projected to have relatively little impact on further

reducing TB incidence, with the total number of cases between
2020 and 2035, on average, within 3% of the baseline (Figure 1B).
By contrast, 6wP scenarios that assumed an increase in initiation,
treatment completion, and population coverage as well as more
favorable AE profile resulted in appreciable population-level
impact. Assuming 92.5% initiation and 95% completion (Scenario
H, High Initiation and Completion), we projected an average
reduction of 4.8% in cumulative incidence of TB. In addition,
increasing population coverage 3.5-fold over baseline (Scenario I,
Increased LTBI Screening) resulted in an average reduction of
26.7% in the number of TB cases, which was equivalent to 33,357
TB cases averted between 2020 and 2035 in the United States
(HVD-US), 7,846 (JHSPH-CA) cases in California, 2,025 in
Florida (JHSPH-FL), 1,830 in New York (JHSPH-NY), and
3,914 in Texas (JHSPH-TX).

The individual models used for this analysis differed in
conceptualization and primary aim, in modeled jurisdictions, and in
assumptions about TB epidemiology (15). Nevertheless, their
projections all agreed on the magnitude of the relative impact of 6wP
under various scenarios. The models also consistently indicated the
value of increases in population coverage, treatment initiation, and
treatment completion over baseline testing and treatment to
maximize epidemiological impact. Some results, particularly long-
term baseline projections, are likely to be sensitive to modeling
assumptions about future immigration patterns, LTBI prevalence,
and the effect of preventive therapy on LTBI. Importantly, this
analysis takes a population-level perspective of the impact of 6wP on
progress toward TB elimination. If 6wP has a more favorable safety
profile than other LTBI treatment options, patients at the individual

Table 1. Scenarios used to estimate the impact of a 6wP for treatment of latent tuberculosis infection in the United States

Scenarios Efficacy Initiation
Rate

Discontinuation
due to AEs

Discontinuation due to
Other Reasons

Overall
Completion

Rate

Population
Coverage

(A) Baseline* 93% 72% — — 78% Baseline
(B) 6wP reference 93%† 72% 3.6%‡ 16.4%x 80% Baseline
(C) Low efficacy 69%† 72% 3.6% 16.4% 80% Baseline
(D) Low AE 93% 72% 2.2%‡ 16.4% 81.4% Baseline
(E) High AE 93% 72% 4.9%‡ 16.4% 78.7% Baseline
(F) High completion 93% 72% 3.6% 6.4%x 90% Baseline
(G) Low completion 93% 72% 3.6% 26.4%x 70% Baseline
(H) High initiation and
completionk

93% 92.5% — — 95% Baseline

(I) Greater population coverage
with high initiation and
completion¶

93% 92.5% — — 95% 3.53baseline

Definition of abbreviations: 6wP=6-week daily regimen of rifapentine; AE= adverse effect.
*Baseline scenario modeled an assumed existing standard of care, which consisted of a mixture of three regimens: 4 months of daily rifampin (4R) at 50%,
12 wk of weekly isoniazid and rifapentine (3HP) at 35%, and 9 months of daily isoniazid (9H) at 15%. We assumed completion rates of 79% for 4R (14), 81%
for 3HP (7), and 69% for 9H (7), resulting in a weighted average of 78% overall completion rate. Baseline population coverage of latent tuberculosis infection
treatment varied between 2% and 3% across the models (11–13).
†Assumptions are based on the noninferior efficacy levels of 6 months of daily isoniazid and 9H (4, 6); low value corresponds to efficacy of 6 months of daily
isoniazid, and high value corresponds to efficacy of 9H.
‡Assumptions are based on AE-related discontinuations for 4R and 3HP (6, 14); low value corresponds to 4R, high value corresponds to 3HP, and medium
value corresponds to the mean of the two.
xAssumptions are based on 3HP regimen (6); high and low values assume 610% to the 3HP estimate.
kRepresents hypothetical scenario with higher initiation and completion rates.
¶Represents increased latent tuberculosis infection screening, by 3.5-times the baseline, in addition to high initiation and completion rates (Scenario H).
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level will greatly benefit regardless of the magnitude of projected
population-level effects.

In summary, these modeling results suggest that replacing
current LTBI regimens with a shorter regimen such as 6wP can
substantially reduce TB incidence if doing so enables TB programs
to achieve greater population coverage, higher treatment initiation,
and better completion. However, without these improvements, the
population-level impact of 6wP may be muted. This underscores
the need to develop effective implementation strategies for 6wP (or
any novel LTBI treatment regimen) that can increase population
coverage and uptake and reduce discontinuation. With generically
produced rifapentine available internationally and likely to enter
the U.S market soon, drug costs for the daily 6wP regimen might be
within $10 of those for weekly 3HP (16). Furthermore, individuals
might benefit from 6wP use because of greater uptake, a halved
regimen duration, and the potential for fewer AEs. These benefits
might result in lower societal costs for 6wP compared with those for

other regimens. However, we caution that these analyses should not
be considered a substitute for ongoing clinical trials of 6wP (and in
fact depend on those data showing noninferiority) (10). While
awaiting specific trial results, this analysis can be helpful to both
clinicians and public health officials in developing implementation
strategies to optimize the potential impact of 6wP and other short
course regimens in the future.

Author disclosures are available with the text of this letter at
www.atsjournals.org.
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Figure 1. Projected population-level impact of a 6-week daily regimen of rifapentine to treat latent tuberculosis (TB) infection in the United States. (A) Point
estimates of TB incidence per 100,000 between 2015 and 2035, projected across various jurisdictions in the United States using six different models under
the baseline scenario (Scenario A, Table 1). This scenario assumed continuation of standard of care. (B) Point estimates of the total number of projected TB
cases between 2020 and 2035, as a proportion of the number of projected cases assuming use of existing regimens, for the eight scenarios (Scenario B–I)
described in Table 1. UCSF-CA model projections were not available for Scenario I. 6wP=6-week daily regimen of rifapentine; AE=adverse effect; HVD-
US=Harvard University Model for United States; JHSPH-CA=Johns Hopkins School of Public Health Model for California; JHSPH-FL= Johns Hopkins
School of Public Health Model for Florida; JHSPH-NY=Johns Hopkins School of Public Health Model for New York; JHSPH-TX= Johns Hopkins School of
Public Health Model for Texas; UCSF-CA=University of California, San Francisco Model for California.
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Trends in Intrabronchial Valve Implantation in Patients
with Persistent Air Leak: Analysis of a Nationwide
Database over a 10-Year Period

To the Editor:

Persistent air leak (PAL) is defined as an air leak that lasts greater
than 5–7 days (1) and is frequently encountered postoperatively
following surgical lung resection but may also occur after an
iatrogenic or spontaneous pneumothorax because of underlying
lung disease, infection, or barotrauma (2, 3). PAL can contribute
to the development of other complications, such as pneumonia,
atelectasis, empyema, prolonged chest tube duration, hypoventilation,
lengthy hospital stay, and higher utilization of resources
(2, 4, 5).

With the advancement of minimally invasive technologies
achievable through the working channel of a flexible bronchoscope,
intrabronchial valves (IBVs) have been utilized for PAL management.

An IBV is a unidirectional valve that controls the flow of air and
secretions across a persistent bronchopleural fistula. After the air
leak is isolated to a specific airway and airway sizing is completed,
IBVs are placed into the target airway(s) using a flexible
bronchoscope (6, 7). The resolution of the PAL is augmented by
decreasing air flow through the lung segment(s) contributing to
the air leak. This allows the injured distal parenchyma or bronchus
to heal while simultaneously allowing pulmonary secretions to
drain centrally. This analysis aims to describe the trends of IBV
use in PAL and the associated outcomes in the United States.

Methods
We performed a retrospective analysis from 2007 to 2016 using the
Healthcare Cost and Utilization Project–Nationwide Inpatient
Sample (NIS), which is the largest all-payer inpatient database in
the United States. This database has deidentified information about
each hospitalization, including demographic characteristics,
admission status, comorbidities, discharge diagnoses, procedures,
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