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Description

Bronchial valves are synthetic devices deployed with bronchoscopy into ventilatory airways of the lung to control airflow. They have been investigated
for use in individuals who have prolonged bronchopleural air leaks and in individuals with lobar hyperinflation from severe or advanced emphysema.

Pulmonary Air Leaks

Proper lung functioning depends on the separation between the air-containing parts of the lung and the small vacuum-containing space around the
lung called the pleural space. When air leaks into the pleural space, the lung is unable to inflate, resulting in hypoventilation and hypoxemia; this
condition is known as a pneumothorax. A pneumothorax can result from trauma, high airway pressures induced during mechanical ventilation, lung
surgery, and rupture of lung blebs or bullae, which may be congenital or a result of chronic obstructive pulmonary disease (COPD).

Emphysema

Emphysema, a form of COPD, is a progressive, debilitating disease characterized by irreversible destruction of alveolar tissue. This destruction results
in reduced elastic recoil, progressive hyperinflation and gas trapping with patients experiencing chronic dyspnea, limited exercise tolerance, and poor
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health-related quality of life. In emphysematous COPD, diseased portions of the lung ventilate poorly, cause air trapping, and hyperinflate, compressing
relatively normal lung tissue. The patterns and degree of emphysema heterogeneity (i.e., the extent and distribution of air space enlargements) can be
measured using computed tomography (CT) density as an indicator for tissue destruction. The most diseased portions of lung can then potentially be
targeted for lung volume reduction procedures. In homogeneous emphysema, there is minor or no regional difference in disease within or between
lobes of the lung.

In the United States, prevalence of COPD varies widely by state, with the estimated prevalence in 2019 ranging from <4.5% in California, Colorado,
Hawaii, Massachusetts, Minnesota, and Utah to >9% in Alabama, Arkansas, Kentucky, and West Virginia.1' In 2018, chronic lower respiratory disease,

primarily COPD, was the fourth leading cause of death in the United States.2 COPD mortality has decreased among Americans overall but this decline
has not been observed in all sociodemographic groups. An analysis of COPD mortality between 2004 and 2018 found that African American women
were the only sociodemographic group to have had an increase in COPD mortality, with an annual percent change (APC) of 1.3% (95% confidence

interval [Cl], 0.9% to 1.6%), compared to a decrease in men (APC -1.2%; 95% CI -1.5% to -0.9%), and no change for women overall.®

The Global Initiative for Chronic Obstructive Lung Disease, or GOLD, system is commonly used to categorize patients with emphysema according to
severity.4' Stages of airflow limitation are based on the FEV1), or the amount of air a person can force out in 1 second after taking a deep breath.
Patients with an FEV1 of less than 50% of their predicted value are considered to have severe airflow limitation. Patients are also grouped in the GOLD
system according to categories of risk of having an exacerbation. These groups are based on number and type of exacerbations per year and self-
reported symptoms such as breathlessness.

Table 1. Classification of Disease Severity

Stages of Airflow Limitation Severity Grouping

Group A: low risk
0 to 1 exacerbation per year, not requiring hospitalization, fewer symptoms

GOLD 1 (mild): FEV1 280% predicted

Group B: low risk
0 to 1 exacerbation per year, not requiring hospitalization, more symptoms

GOLD 2 (moderate): 50% < FEV1 <80% predicted

GOLD 3 (severe):

o 30% s FEV1 <50% predicted Group C: high risk

=2 exacerbations per year, or 1 or more requiring hospitalization, fewer symptoms

. o, 1
GOLD 4 (very severe): FEV1 <30% predicted Group D: high risk

=2 exacerbations per year, or 1 or more requiring hospitalization, more symptoms

FEV1: forced expiratory volume in 1 second; GOLD: Global Initiative for Chronic Obstructive Lung Disease.

Bronchial Valves

Bronchial valves are synthetic devices deployed with bronchoscopy into ventilatory airways of the lung to control airflow. During inhalation, the valve is
closed, preventing air flow into the diseased area of the lung. The valve opens during exhalation to allow air to escape from the diseased area of the
lung. They have been investigated for use in patients who have prolonged bronchopleural air leaks and in patients with lobar hyperinflation from severe
or advanced emphysema.

When used to treat persistent air leaks from the lung into the pleural space, the bronchial valve theoretically permits less air flow across the diseased
portion of the lung during inhalation, aiding in air leak closure. The valve may be placed, and subsequently removed, by bronchoscopy.

The use of bronchial valves to treat emphysema is based on the improvement observed in patients who have undergone lung volume reduction
surgery. Lung volume reduction surgery involves excision of peripheral emphysematous lung tissue, generally from the upper lobes. The precise
mechanism of clinical improvement for patients undergoing lung volume reduction has not been firmly established. However, it is believed that elastic
recoil and diaphragmatic function are improved by reducing the volume of the diseased lung. Currently, and at the time the clinical trials were designed,
very few lung volume reduction procedures were performed. The procedure is designed to relieve dyspnea and improve functional lung capacity and
quality of life; it is not curative. Medical management remains the most common treatment for a majority of patients with severe emphysema.

In early trials of bronchial valves for treatment of emphysema, absence of collateral ventilation (pathways that bypass the normal bronchial airways)
was associated with better outcomes, presumably because patients with collateral ventilation did not develop lobar atelectasis (collapse). In
subsequent trials, patients were selected for absence of collateral ventilation, and it is current practice for patients to be assessed for the presence of
collateral ventilation prior to undergoing the procedure. Collateral ventilation is measured by the Chartis System, which requires bronchoscopy, or as a
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surrogate, CT scanning to assess the completeness of fissures. After 45 days post-procedure, residual volume can provide information on whether
lung volume reduction has been achieved successfully.

OBJECTIVE

The objective of this evidence review is to determine whether the use of bronchial valves improves the net health outcome in individuals with
pulmonary air leaks or severe/advanced emphysema with little or no collateral ventilation between target and ipsilateral lobe.

POLICY STATEMENT

Bronchial valves are considered not medically necessary in all situations including, but not limited to:
o Treatment of prolonged air leaks, and

e Treatment for individuals with chronic obstructive pulmonary disease or emphysema.

POLICY GUIDELINES

None

BENEFIT APPLICATION

Experimental or investigational procedures, treatments, drugs, or devices are not covered (See General Exclusion Section of brochure).

FDA REGULATORY STATUS

In October 2008, the Spiration IBV Valve System (Spiration) was approved by the U.S. Food and Drug Administration (FDA) through the humanitarian
device exemption (HO60002) process for use in controlling prolonged air leaks of the lung or significant air leaks that are likely to become prolonged air
leaks following lobectomy, segmentectomy, or lung volume reduction surgery. An air leak present on postoperative day 7 is considered prolonged
unless present only during forced exhalation or cough. An air leak present on day 5 should be considered for treatment if it is: (1) continuous, (2)
present during the normal inhalation phase of inspiration, or (3) present on normal expiration and accompanied by subcutaneous emphysema or
respiratory compromise. Use of the Intrabronchial Valve System is limited to 6 weeks per prolonged air leak. FDA product code: OAZ.

Two bronchial valve systems are FDA approved for treatment of patients with severe emphysema. In June 2018, FDA granted the Zephyr Valve
system breakthrough device status with expedited approval for the bronchoscopic treatment of adult patients with hyperinflation associated with severe
emphysema in regions of the lung that have little to no collateral ventilation. In December 2018, FDA approved the Spiration Valve System for adult
patients with shortness of breath and hyperinflation associated with severe emphysema in regions of the lung that have evidence of low collateral
ventilation. FDA product code: NJK.
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Table 2. Bronchial Valve Systems Approved by FDA

Device I Manufacturer || Location || Date HDE/PMA
Indication
Approved || No.
IBV Valve To control prolonged air leaks of the lung, or significant air leaks that are || Spiration, Inc || Redmond, || 10/24/08 H060002
System likely to become prolonged air leaks, following lobectomy, WA

segmentectomy, or lung volume reduction surgery

Spiration, Inc Redmond, || 12/03/18 P180007
WA

Spiration Valve

For adult patients with shortness of breath and hyperinflation associated
System

with severe emphysema in regions of the lung that have evidence of low
collateral ventilation

Zephyr . . . . . Pulmonx Redwood || 06/29/18 P180002
Endobronchial For the bronchoscopic treatment of adult patients with hyperinflation Corporation City, CA

associated with severe emphysema in regions of the lung that have little
Valve System o
to no collateral ventilation

FDA: Food and Drug Administration, HDE: human device exemption; PMA: premarket approval application.

RATIONALE

Summary of Evidence

For individuals who have pulmonary air leaks who receive bronchial valves, the evidence includes the case series and a prospective cohort
observational study related to the Humanitarian Device Exemption for the Spiration intrabronchial valve (IBV) Valve device. Relevant outcomes are
overall survival, symptoms, functional outcomes, quality of life, and treatment-related morbidity. Other reports are small series of heterogeneous
patients. There are no comparative data with alternatives. This evidence is inadequate to determine the impact of this technology on the net health
outcome. The evidence is insufficient to determine that the technology results in an improvement in the net health outcome.

For individuals who have severe or advanced emphysema with little or no collateral ventilation between target and ipsilateral lobe who receive
bronchial valves, the evidence includes a prospective cohort study with patient-reported outcomes, randomized controlled trials (RCTs), and systematic
reviews. Relevant outcomes are overall survival, symptoms, functional outcomes, quality of life, and treatment-related morbidity. In patients with severe
emphysema and low collateral ventilation, RCTs provide evidence of clinically meaningful benefit for bronchial valves compared to standard medical
management on measures of lung function, exercise tolerance, and quality of life. However, confidence in these results is low due to study limitations
including a lack of blinding and wide confidence intervals around estimates of effect. Across studies, there was an increased risk of serious procedure-
related adverse events compared to usual care, including pneumothorax occurring in up to 27% of patients. In a prospective cohort study of patient-
reported outcomes 1 year following treatment, 74.8% were satisfied with the treatment and 10.9% were unsatisfied, 52.6% were satisfied with the
reduction in their symptoms after treatment and 24.9% were unsatisfied, and 91.4% said they would recommend the treatment to other patients.
Confidence in these findings is limited by the study's uncontrolled design and high loss to follow-up (29.9%). The potential benefits of the procedure do
not outweigh the demonstrated harms. The evidence is insufficient to determine that the technology results in an improvement in the net health
outcome.
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SUPPLEMENTAL INFORMATION

Practice Guidelines and Position Statements

Guidelines or position statements will be considered for inclusion in 'Supplemental Information' if they were issued by, or jointly by, a US professional
society, an international society with US representation, or National Institute for Health and Care Excellence (NICE). Priority will be given to guidelines
that are informed by a systematic review, include strength of evidence ratings, and include a description of management of conflict of interest.

Global Initiative for Chronic Obstructive Lung Disease (GOLD)

The GOLD publication makes the following statements on lung volume reduction interventions:*

¢ "In selected patients with heterogeneous or homogeneous emphysema and significant hyperinflation refractory to optimized medical care,
surgical or bronchoscopic modes of lung volume reduction (e.g., endobronchial one-way valves, lung coils, or thermal ablation) may be
considered."

¢ In select patients with advanced emphysema, bronchoscopic interventions reduce end-expiratory lung volume and improve exercise tolerance,
quality of life, and lung function at 6 to 12 months following treatment (Evidence Level A for endobronchial valves: well-designed RCTs with
consistent findings in the intended population without any important limitations).

National Institute for Health and Care Excellence (NICE)

In December 2017, NICE issued the following recommendations on endobronchial valve insertion to reduce lung volume in emphysema:%'

1.1Current evidence on the safety and efficacy of endobronchial valve insertion to reduce lung volume in emphysema is adequate in quantity and
quality to support the use of this procedure provided that standard arrangements are in place for clinical governance, consent and audit.

1.2Patient selection should be done by a multidisciplinary team experienced in managing emphysema, which should typically include a chest
physician, a radiologist, a thoracic surgeon and a respiratory nurse.

1.3Patients selected for treatment should have had pulmonary rehabilitation.

1.4The procedure should only be done to occlude volumes of the lung where there is no collateral ventilation, by clinicians with specific training in
doing the procedure.

NICE guidance on the diagnosis and management of COPD (2018) included the following recommendations on lung volume reduction procedures:18'

Offer a respiratory review to assess whether a lung volume reduction procedure is a possibility for people with COPD when they complete pulmonary
rehabilitation and at other subsequent reviews, if all of the following apply:

o they have severe COPD, with FEV1 less than 50% and breathlessness that affects their quality of life despite optimal medical treatment
o they do not smoke
o they can complete a 6-minute walk distance of at least 140 m (if limited by breathlessness).

At the respiratory review, refer the person with COPD to a lung volume reduction multidisciplinary team to assess whether lung volume reduction
surgery or endobronchial valves are suitable if they have:

o hyperinflation, assessed by lung function testing with body plethysmography and
e emphysema on unenhanced CT chest scan and

¢ optimised treatment for other comorbidities.
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uU.s.

Preventive Services Task Force Recommendations

Not applicable.

Medicare National Coverage

There is no national coverage determination. In the absence of a national coverage determination, coverage decisions are left to the discretion of local
Medicare carriers.
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POLICY HISTORY - THIS POLICY WAS APPROVED BY THE FEP® PHARMACY AND MEDICAL POLICY
COMMITTEE ACCORDING TO THE HISTORY BELOW:

Date Action Description
September 2012 New policy
. Policy updated with literature review, Reference 6 added; other reordered. Policy statements
June 2013 Replace policy unchanged
. Policy updated with literature review. References 2 and 8 added; other references reordered or
June 2014 Replace policy .
removed. Policy statements unchanged.
. Policy updated with a literature review. References 8-9 added. Policy stated edited for clarification
June 2015 Replace policy only
September 2016 Replace policy Policy updated with literature review through April 27, 2016; reference 8 added. Policy statement
unchanged.
Policy updated with literature review through April 9, 2018; reference 4 added. "Endobronchial€
September 2018 Replace policy changed to "Bronchial€ in policy and title. Policy statement corrected from "not medically
necessary€ to "investigational€ due to the FDA HDE process.
Policy updated with literature review through April 18, 2019; references added. Regulatory status
September 2019 Replace policy section updated with indications for patients with severe emphysema. Policy statement changed
from investigational to not medically necessary due to June/Dec. 2018 FDA PMA approvals.
September 2020 Replace policy Policy gpdated W|th.I|teraturef\ review through May 19, 2020; references added. Rationale section
extensively reorganized. Policy statement unchanged.
September 2021 Replace policy Eggﬁg#gp;i;ted with literature review through May 13, 2021; references added. Policy statements
September 2022 Replace policy Policy updated with literature review through April 15, 2022; references added. Policy statements

revised to change terminology from "patients" to "individuals"; intent unchanged.
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