
© 2017 Khoudigian-Sinani et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php  
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work you 

hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For permission 
for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

International Journal of COPD 2017:12 3065–3073

International Journal of COPD Dovepress

submit your manuscript | www.dovepress.com

Dovepress 
3065

O r i g i n a l  R e s e a r c h

open access to scientific and medical research

Open Access Full Text Article

http://dx.doi.org/10.2147/COPD.S143334

Cost-effectiveness of the Aerobika* oscillating 
positive expiratory pressure device in the 
management of COPD exacerbations

Shoghag Khoudigian-
Sinani1,2

Stacey Kowal3

Jason A Suggett4

Dominic P Coppolo5

1Faculty of Health Sciences, 
Department of Health Research, 
Methods, Evidence and Impact, 
McMaster University, Hamilton, ON, 
Canada; 2QuintilesIMS, Toronto, ON, 
Canada; 3QuintilesIMS, Seattle, WA, 
USA; 4Trudell Medical International, 
London, ON, Canada; 5Monaghan 
Medical Corporation, Syracuse, 
NY, USA

Introduction: COPD places a huge clinical and economic burden on the US health care system, 

with acute exacerbations representing a key driver of direct medical costs. Current treatments, 

although effective in reducing symptoms and limiting exacerbations, do not adequately target 

the underlying disease processes that drive exacerbation development. The Aerobika* oscillating 

positive expiratory pressure (OPEP) device has been shown in a real-world effectiveness study 

to lower the frequency of moderate-to-severe exacerbations during a 30-day post-exacerbation 

period. This study sought to determine the impact on exacerbations and costs and to determine 

the cost-effectiveness of the Aerobika* device.

Methods: Data from published literature and national fee schedules were used to model the 

cost-effectiveness of the Aerobika* device in patients who had experienced an exacerbation in the 

previous month, or a post-exacerbation care population. Exacerbation trends and the impact of the 

Aerobika* device on reducing exacerbation frequency were modeled using a one-year Markov 

model with monthly cycles and three health states: (i) no exacerbation, (ii) exacerbation, and (iii) 

death. Scenario analysis and one-way sensitivity analysis (OWSA) were also performed.

Results: When the effect of Aerobika* device was assumed to last 30 days, use of the device 

resulted in cost-savings ($553 per patient) and improved outcomes (ie, six fewer exacerbations 

per 100 patients per year) compared to no OPEP/positive expiratory pressure therapy. When the 

effect of the Aerobika* device was assumed to extend beyond the conservative 30-day time frame, 

the Aerobika* device remained the dominant strategy (21 fewer exacerbations per 100 patients 

per year; cost savings of $1,952 per patient). Consistency in findings after performing OWSAs 

indicates the robustness of results.

Conclusion: The Aerobika* device is a cost-effective treatment option that provides clinical 

benefit and results in direct medical cost savings in a post-exacerbation care COPD population.

Keywords: COPD, exacerbations, cost-effectiveness, Aerobika* device

Introduction
COPD is a progressive disease characterized by persistent respiratory symptoms and 

airflow limitation.1 Inflammatory changes in the airways, coupled with mucus buildup, 

limit expiratory flow and lead to lung hyperinflation, which results in the characteristic 

symptom of breathlessness.2 COPD patients may experience acute exacerbations, 

defined clinically as episodes of increasing respiratory symptoms (particularly dysp-

nea, cough, and sputum production, as well as increased sputum purulence) requiring 

treatment.3 An exacerbation of COPD causes further reduction in functional ability 

and impairment of quality of life.4 Patients with exacerbations of COPD symptoms 

frequently present to emergency rooms (ERs), and may require hospital admission.1 
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Acute care may include oxygen therapy, as well as antibiotics 

and oral corticosteroids. Of those patients hospitalized with 

COPD, approximately 20% will require rehospitalization 

within 30 days.5,6

Given that, in the US alone, approximately 12.7 million 

adults (1971–2000) have been diagnosed with COPD, and 

thus, the economic burden on the health care system is 

significant.1,7 Direct costs of COPD care were estimated to 

be US $30 billion in 2010, with the cost of hospital care due 

to COPD exacerbations accounting for approximately half 

of all direct costs.8 By comparison, outpatient prescription 

drugs, physician costs, nursing home care, and home health 

care accounted for close to 20%, 19%, 12.5%, and 4%, 

respectively. In addition to direct costs, there are substantial 

indirect costs associated with productivity losses and costs 

to families.8

In an attempt to control COPD-related costs, health care 

policies are being introduced in a number of countries, includ-

ing the US, where COPD is included in Medicare’s Hospital 

Readmissions Reduction Program, which penalizes excess 

readmissions after a hospitalization for an exacerbation.9 

This underlines the importance of seeking evidence-based 

strategies to help reduce the rate of exacerbations among 

COPD patients, and this is reflected in treatment guidelines. 

The Gold Initiative for Chronic Obstructive Lung Disease 

(GOLD) guidelines specifically states that steps should be 

taken to minimize the negative impact of exacerbations and 

to prevent recurrences of exacerbations (or re-exacerbations) 

in COPD patients.1 While there is no cure for COPD at pres-

ent, symptomatic improvement can be achieved through 

pharmacological and non-pharmacological therapies.1,10 

Bronchodilators (such as beta
2
-agonists) relax bronchial 

smooth muscle to improve airflow and reduce symptoms 

of breathlessness. Inhaled corticosteroids, the mainstay of 

asthma therapy, are not thought to target the inflammatory 

changes in COPD and are only recommended for use con-

currently with long-acting bronchodilators in patients with 

a history of exacerbations.1 The mucus buildup that also 

contributes to airflow limitation is not adequately addressed 

by commonly used agents. Thus, there is a significant unmet 

need to facilitate and maintain airway function in COPD 

patients, specifically during the post-exacerbation period 

when airways are most compromised.5,11

The Aerobika* device (Trudell Medical International) 

is a handheld, drug-free oscillating positive expiratory pres-

sure (OPEP) device designed to help expel mucus from the 

lungs, expand airways, and enhance drug deposition, which 

has been shown to increase lung function and improve 

quality of life and function in patients with COPD.12 In a 

published real-world evidence (RWE) study, the Aerobika* 

device demonstrated a significant decrease in the frequency 

of exacerbations among COPD patients.13 The decrease 

in exacerbation frequency with the Aerobika* device was 

associated with an observed decrease in the rates of rehospi-

talization and ER visits.13 A reduction of hospitalization and 

rehospitalization events could lead to a significant impact on 

the major cost burden associated with COPD.2,14

While data from clinical trials remain the gold standard 

for measuring efficacy, an increasing emphasis is being 

placed on demonstrating the real-world impact of treatments. 

In this regard, RWE studies have gained importance in deci-

sion analysis and in shaping patient care.15 As such, the study 

by Burudpakdee et al of the Aerobika* device is timely given 

its focus on effectiveness observed in the real-world setting.13 

The study data also provide the opportunity to consider both 

the health and economic impacts of use of the Aerobika* 

device in COPD patients. We therefore undertook a study to 

model the cost-effectiveness of the Aerobika* device versus 

standard of care (ie, no OPEP/positive expiratory pressure 

[PEP] therapy) among post-exacerbation COPD patients 

based on RWE of effectiveness.

Methods
Model structure, details, and assumptions
A one-year Markov model using Microsoft® Excel 2010 was 

developed to estimate the incremental cost-effectiveness of 

Aerobika* device use in post-exacerbation COPD patients 

compared to treatment without the Aerobika* device (ie, no 

OPEP/PEP therapy). The post-exacerbation population was 

defined as patients who had recently experienced an exac-

erbation and were given the Aerobika* device for symptom 

management.13 As such, the model examines cost and health 

care trends for patients beginning at the time of their most 

recent exacerbation. This study was conducted from the 

US commercial payer perspective and included only direct 

medical costs that would be relevant to a third-party payer 

(ie, ER visits, hospital admissions, physician visits, and 

medication costs). Model inputs and structure were chosen 

based on published data, including real-world clinical data 

on the Aerobika* device, and recommendations from best 

practice modeling guidelines.13,16–18

The Markov model consisted of three health states: (i) no 

exacerbation, (ii) exacerbation, and (iii) death (Figure 1). 

Patients with COPD entered the model in the no-exacerbation 

health state, and based on different probabilities, they could 

experience an exacerbation, stay in the same health state, 
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or die. Death was considered a terminal state in the model. 

Although the model was capable of exploring outcomes 

over a lifetime horizon, a one-year horizon was chosen for 

the base case to best align with the payer perspective as well 

as the best practice guidelines in order to capture all health 

effects and costs relevant to the decision problem.13,17 The 

transition from one health state to another was assumed to 

occur monthly.

Exacerbation events in the model consisted of both severe 

and moderate cases. The model assumed that all patients 

who experienced a severe exacerbation were admitted to 

hospital, whereas all patients whose exacerbation was con-

sidered moderate were assumed to have an ER visit but no 

hospital admission. This aligns with the tracking of exacer-

bation events in the real-world effectiveness study, where 

patients who presented to the ER or who were admitted as 

inpatients were tracked over time.13 The model also assumed 

similar probability of dying irrespective of occurrence of 

exacerbations. This conservative assumption was chosen 

to allow for a focus on exacerbation events, and also con-

sidered the likelihood that incorporating increased number 

of deaths after exacerbation would reduce health care costs 

and undervalue exacerbation. Furthermore, given the short 

time frame for the model, the impact of mortality on final 

outcomes was assumed to be of minimal significance.

Model parameters
The model parameters (ie, transition probabilities, relative 

risks [RRs], and costs) in the economic evaluation were gath-

ered from a variety of publicly available data sources, such 

as a real-world effectiveness study of the Aerobika* device13 

and targeted literature searches of published studies (Tables 1 

and 2). The literature searches were conducted using key bio-

medical databases, including MEDLINE, and search engines 

such as Google Scholar. Key search terms such as “COPD”, 

“chronic obstructive pulmonary disease”, “exacerbation”, 

“hospital readmission”, “cost-effectiveness”, and “burden of 

illness” were used in these targeted search strategies.

Table 1 Summary of key model inputs

Clinical and efficacy parameters

Parameter Base value Deterministica Reference  
(ie, source)Low High

Monthly transition probabilities
Probability of experiencing exacerbation in the first month 0.257 0.206 0.308 13
Probability of experiencing exacerbation after the first month (months 2–12)b 0.059 0.047 0.071 19
Probability of dying 0.008 0.006 0.010 20
Monthly RR for use of Aerobika* device
RR of exacerbation in the first month 0.72 0.577 0.865 Calculated values 

using data published13RR of exacerbation after the first month (months 2–12) 1.00 0.800 1.200
Unit costs of HCRU elements (cost in 2016 US dollars)
Aerobika* device $100 $80 $120 34
Emergency department visitc $805 $644 $966 23
Hospital admission (diagnosis code ICD-9 496) $8,468 $6,774 $10,161 24
Rehospitalization (diagnosis code ICD-9 496) $8,468 $6,774 $10,161 24
Physician visit (CMS physician fee code 99214) $109 $87 $130 23
Antibiotics prescriptiond $167 $133 $200 25
Corticosteroids prescriptione $83 $66 $100 25

Notes: aDeterministic values are ±20% of the base value. bProbability of experiencing exacerbation for the remaining of the year (ie, months 2–12). cER visit is the sum of 
physician fees for observation for initial, stay, and final care (99217, 99226, 99220) and charge for using ER ward level 2. dAntibiotics assumed were 2 g Rocephin for 10 days 
and 500 mg levofloxacin for 7 days; ecorticosteroids assumed were Solu-Medrol for 2–3 days and prednisone for 10 days.
Abbreviations: CMS, Centers for Medicare and Medicaid Services; ER, emergency room; HCRU, health care cost and utilization; ICD-9, International Classification of 
Diseases, Ninth Revision; RR, relative risk.

Figure 1 Overview of the Markov model showing the three health states: (i) no 
exacerbation, (ii) exacerbation, and (iii) death. Patients with COPD entered the model 
in the “no-exacerbation” state, and based on different probabilities, transitioned to 
alternative states.
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Transition probabilities and treatment effect
The probability of experiencing an exacerbation in the post-

exacerbation care population was derived from an RWE 

study of patients with a diagnosis of COPD (ie, ICD-9-CM 

diagnosis codes of 491.xx in any diagnosis position) in a 

large US claims database (Table 1).19 The probability of 

dying each month was derived from 2016 US Census data 

estimates for the general US population.20 Where necessary, 

monthly probabilities were calculated from annual rates given 

that the Markov model cycles were monthly.21

The effectiveness of the Aerobika* device in reducing the 

risk of exacerbation among COPD patients was based on an 

RWE effectiveness study.13 The total number of patients expe-

riencing an exacerbation in the first month in two treatment 

cohorts (patients who used the Aerobika* device and patients 

who did not use the Aerobika* device) was used to estimate 

the RR of re-exacerbation with the Aerobika* device in the 

first month following an exacerbation (RR=0.72; p,0.05). We 

assumed these one-month data as a conservative base case and 

used scenario analyses to test the impact of a less conservative 

assumption on the effect of the Aerobika* device by applying 

the one-month effect on exacerbations across 12 months.

Cost and resource utilization
Health care resource utilization depends on the health 

states of COPD patients (Table 2) and was derived from a 

published RWE study by Dhamane et al.22 This study was 

a Medicare claims-based analysis of approximately 54,500 

COPD patients (ICD-9-CM diagnosis codes of 491.xx, 492.

xx or 496.xx) on maintenance medication, of which 44% had 

at least one exacerbation in a year. This study demonstrated 

higher rates of pharmacy claims for COPD-related medica-

tions (ie, antibiotics and corticosteroids), physician visits, and 

rehospitalizations during the first month after experiencing 

an exacerbation, in addition to the health care resources 

used while visiting the ER or being admitted to hospital for 

treatment of the exacerbation itself.13,22 The assumed direct 

medical costs are outlined in Table 1.

Unit costs were derived from nationally representative 

public sources.23–25 Specifically, the cost of an ER visit was 

based on the 2016 Centers for Medicare and Medicaid Services 

physician fee schedule and was the sum of physician fees for 

initial observation (code 99220; $186.9), observation during 

stay (code 99217; $73.4), and final observation (code 99226; 

$106.0), as well as the cost of an ER ward charge (level 2; 

$439.0) as reported by the Cleveland Clinic.23,26 Costs for a 

hospitalization due to an exacerbation were based on a query of 

the Agency for Healthcare Research and Quality’s Healthcare 

Cost and Utilization Project (HCUP) database, for diagnostic 

code ICD-9-CM 496.xx, chronic airway obstruction.24

Medication costs associated with an exacerbation were 

based on dosing according to product prescribing informa-

tion, with unit costs for medications obtained from Medispan 

Price Rx.25 Antibiotic prescriptions associated with an exac-

erbation assumed were 2 g/day Rocephin (F. Hoffmann-La 

Roche Ltd, Basel, Switzerland) for 10 days ($149.40) and 

500 mg levofloxacin (Levaquin; Janssen Pharmaceuticals, 

Inc., Beerse, Belgium) for 7 days ($17.30). Corticosteroid 

prescriptions assumed were 1–2 mg/kg Solu-Medrol (Pfizer 

Inc, New York City, NY, USA) q 6–12 hours for 2–3 days 

($47.46) and 2 mg/kg prednisone (Deltasone; Pfizer Inc) 

daily for 1–2 weeks (10 days; $35.49).

The health care resource use (Table 2) associated with 

treating an exacerbation was calculated based on and 

accounted for the site of care. The proportion of COPD 

patients with moderate-to-severe exacerbations from the 

RWE effectiveness study13 were separated into mutu-

ally exclusive groups (ie, moderate and severe). For the 

Aerobika* device, 31% of observed exacerbations were 

moderate, while 69% were severe. In the COPD popula-

tion not treated with Aerobika* device, 29% of observed 

exacerbations were moderate, and the remaining 71% were 

severe.13 As noted previously, COPD patients with moderate 

exacerbations were assumed to have an ER visit, whereas 

COPD patients with severe exacerbations were assumed to 

be admitted to a hospital for appropriate treatment.14

Table 2 Health care resource use assumptions

Parametera Number of resources used per patient per month Reference 
(ie, source)No exacerbation Post-exacerbation

Emergency department visit 0.001 0.001 22
Hospital admission 0 0 22
Rehospitalization 0 0.230 6, 22
Physician visit 0.131 3.170 22
Antibiotics prescription 0.172 3.660 22
Corticosteroids prescription 0.113 2.460 22

Note: aKey HCRU rate’s parameters were used in OWSA, where ±20% of these base values were used to evaluate their impact on the outcome of the model.
Abbreviations: HCRU, health care resource utilization; OWSA, one-way sensitivity analysis.
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This model did not include costs associated with adverse 

events, as no events were noted with the use of the Aerobika* 

device in the study published by Svenningsen et al.12 

Furthermore, the model only examines exacerbation-related 

costs, and assumes the overall cost of COPD manage-

ment is non-differential outside of the exacerbation costs 

modeled. All costs are reported in 2016 US dollars, and 

where appropriate, unit cost were inflated to 2016 US dollars 

using the medical care services component of the consumer 

price index.27

Base-case analysis
The base-case analysis was performed in COPD patients 

during the 30-day post-exacerbation period to estimate the 

reduction in re-exacerbation frequency and average cost 

saving per patient. The baseline risk of re-exacerbation in 

the post-exacerbation care population was estimated based 

on the observed rate of another hospital ER visit or admis-

sion within a month of the index date using a real-world 

sample of COPD patients hospitalized with exacerbations.19 

In the base-case model, the one-month effect was assumed 

because data from the RWE effectiveness study were 

available only for this period.13 In addition, this reflects the 

critical 30-day period during which re-exacerbations are 

more common.5 The rate of exacerbations beyond 30 days 

was assumed non-differential when modeling the one-year 

time horizon.

Scenario analysis
To date, the performance of the Aerobika* device over 

one year has not been reported in the literature. However, 

additional scenarios were explored to test the model’s sen-

sitivity to alternative efficacy assumptions for the device. 

Specifically, the cost-effectiveness of the Aerobika* device 

was investigated using an alternate assumption, where the RR 

reduction for the first 30 days (RR: 0.72) was applied over a 

one-year period. This scenario analysis sought to inform the 

value of future research given the assumed potential impact 

of the device.

One-way sensitivity analysis 
(of base case)
To explore the uncertainty around parameters in the base-case 

analysis and to find the parameters with the largest impact 

on model outcomes, one-way sensitivity analyses (OWSAs) 

were conducted for all input variables. The base case value 

was increased and decreased by 20% for each parameter sepa-

rately to estimate its impact on the cost-effectiveness. OWSA 

allows the user to determine the impact of change in single 

model input on total costs and health effects (ie, number of 

exacerbations). The mean value for each input ±20% was 

considered a reasonable range to evaluate a model parameter 

in the deterministic model.

Results
Base-case analysis
Results of the cost-effectiveness analysis of the Aerobika* 

device use in the 30-day post-exacerbation care popula-

tion, as compared to the population without any PEP or 

OPEP therapies, are summarized in Table 3. The base-case 

analysis led to six fewer exacerbations per 100 patients per 

year and an average cost saving of $553 per patient among 

patients using the Aerobika* device compared to no PEP 

or OPEP therapy use. The use of the Aerobika* device in 

the post-exacerbation care population was dominant (ie, 

more effective and less costly). Given that the device was 

dominant, a formal incremental cost-effectiveness ratio 

(ICER) was not calculated.

Scenario analysis
The use of the Aerobika* device continued to demonstrate 

benefit and remained the dominant strategy when a constant 

average annual monthly RR of exacerbation was applied 

throughout the year. When applying this assumption over 

a one-year period, there would be 21 fewer cases of exac-

erbations per 100 patients per year, which results in an 

average cost savings of $1,952 per patient compared to the 

same population without the use of PEP or OPEP therapy 

(Table 4).

One-way sensitivity analysis
OWSA demonstrated the impact of individual model param-

eters on the cost-effectiveness of the Aerobika* device. In 

almost all cases tested, the use of the Aerobika* device 

was found to be the dominant strategy compared to not 

using any PEP or OPEP therapy (Figure 2). The Aerobika* 

device’s effectiveness (ie, RR of exacerbation) had the largest 

Table 3 Model base-case results

Parameter Aerobika* 
device

No PEP/OPEP 
therapy

Total direct medical cost $7,829 $8,382
Total exacerbations (average #/patient) 0.77 0.83
Cost savings $553/patient
Number of exacerbations avoided 0.06 (ie, six per 100 patients)
ICER Aerobika* device is the 

dominant strategy

Abbreviations: ICER, incremental cost-effectiveness ratio; OPEP, oscillating posi
tive expiratory pressure; PEP, positive expiratory pressure.
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impact on the model outcome (ie, cost-effectiveness of the 

Aerobika* device). Assuming a 20% increase in benefit of 

the Aerobika* device during month one (RR of exacerbation 

reduced from 0.72 to 0.58), the cost saving increased to $858 

per patient and clinical benefit was estimated to be nine fewer 

exacerbations per 100 patients per year compared with the 

control cohort and the clinical benefit. When the benefit was 

reduced by 20% (RR of exacerbation increased to 0.86), cost 

savings were slightly lower ($261) and there were only three 

Table 4 Scenario analysis results

Analysis parameters Aerobika* 
device

No PEP/OPEP 
therapy

Total direct medical cost $6,430 $8,382
Total exacerbations (average #/patient) 0.62 0.83
Cost savings $1,952/patient
Number of exacerbations avoided 0.21 (ie, 21 per 100 patients)
ICER Aerobika* device is the 

dominant strategy

Abbreviations: ICER, incremental cost-effectiveness ratio; OPEP, oscillating posi
tive expiratory pressure; PEP, positive expiratory pressure.

Figure 2 One-way sensitivity analysis in the post-exacerbation care population demonstrating the impact of adjusting individual model parameters on the cost-effectiveness 
of the Aerobika* device: (A) change in cost and (B) change in outcome.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


International Journal of COPD 2017:12 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

3071

Cost-effectiveness of the Aerobika* device in COPD exacerbation

fewer exacerbations per 100 patients per year as compared 

to patients with no PEP or OPEP therapy.

Additionally, when the benefit of the Aerobika* device 

after the first month (months 2–12) was increased by 20% 

(RR exacerbations reduced to 0.8), cost saving increased 

to $1,546 per patient and clinical benefit improved by 17 

fewer exacerbations per 100 patients per year. When the 

RR of exacerbation with the Aerobika* device after the first 

month was increased by 20% (RR exacerbations increased 

to 1.2), an overall additional cost of $408 per patient and 

four additional exacerbations per 100 patients per year were 

estimated. However, the latter scenario is unlikely given that 

no data suggest the use of the device would lead to increased 

exacerbation risk.

The other factors impacting cost-effectiveness were the 

proportion of severe exacerbations, probability of experienc-

ing exacerbation in the first month and after the first month, 

and the provability of dying, as shown in Figure 2.

Discussion
COPD disease management via airway maintenance helps to 

support better lung function, and thus, improves quality of 

life.12,28 The Aerobika* device aids in symptom management 

by opening airways, mobilizing and clearing mucus buildup, 

and enhancing drug deposition with proprietary pressure-

oscillations dynamics. Further, there are no adverse events 

reported and no adverse event related costs due to the use of 

the Aerobika* device which translates into value. Leveraging 

RWE on effectiveness, the current study demonstrates the 

cost-effectiveness of the Aerobika* device as a treatment 

option in post-exacerbation COPD patients.

In view of the high disease burden and costs of COPD 

(and associated exacerbations), and the increasing pressure 

to improve care and reduce hospital readmissions,5 the 

published RWE effectiveness study13 provides timely and 

useful insights into the benefits of integrating the Aero-

bika* device into standard clinical practice, demonstrating 

significantly reduced exacerbations in the critical 30 days 

following an exacerbation event. Using these data to provide 

real-world inputs, the current study suggests that the device 

will provide cost-effective treatment for post-exacerbation 

COPD patients, reducing direct exacerbation-related costs. 

In this Markov model, results remained robust across varia-

tions in all model parameters using an OWSA, showing the 

Aerobika* device to be the dominant strategy. Previously 

published data showing statistically significant improve-

ments with the Aerobika* device in objective clinical 

outcomes (such as lung function and ventilation), as well as 

patient-reported outcomes (including increased mucus clear-

ance, quality of life, and exercise capacity) further reinforce 

our findings.12

Although the real-world effectiveness data provided 

direct evidence of benefit over the 30-day post-exacerbation 

period, there may be a reasonable assumption that some form 

of protection against exacerbations would continue past the 

first month; however, the extent of this protection requires 

further investigation. Within the model framework, we were 

able to use scenario analysis to demonstrate the potential 

value of the Aerobika* device when its effect is assumed 

to continue over a full year. In this exploratory value of 

information scenario analysis, the model predicts that use 

of the Aerobika* device would lead to further significant 

cost savings per patient per year, likely supporting cost-

effectiveness in long-term use. Given the high economic 

burden of COPD among the US population, especially costs 

relating to exacerbations, even a small benefit would make 

a significant impact on the economic burden on the health 

care system.8 Further additional studies are required to 

validate the real-world long-term effectiveness in reducing 

exacerbations to build on the findings of this study, which 

establishes one-year cost-effectiveness of the Aerobika* 

device. Furthermore, given the favorable results seen in this 

analysis, the use of the Aerobika* device for other conditions 

in which exacerbations are a key feature (including cystic 

fibrosis, bronchiectasis and mycobacterial infections) would 

be worth exploring.29–32

It is important to note that the cost savings presented in 

the published real-world effectiveness study of the Aerobika* 

device13 were greater when compared to the savings observed 

in this economic evaluation. Specifically, Burudpakdee et al 

reported estimated savings in 30-day health care costs of 

$3,090 per patient in the Aerobika* device cohort, while 

the one-year cost savings in this cost-effectiveness model 

were more modest ($553 estimated savings per patient). This 

observation may be explained to a large extent by differences 

in the cost perspective; this current cost-effectiveness analysis 

represented costs from the payer viewpoint, whereas the real-

world claims database study took the provider cost perspec-

tive. A further explanation may be differences in the target 

population for examining cost trends. Specifically, the costs 

presented in the RWE effectiveness study13 were based only 

on COPD patients with subsequent exacerbations who would 

have had an ER visit or had been readmitted to hospital, as 

only those patients would show up in the inpatient/ER claims 

database during the study period. On the other hand, this 

economic analysis focuses on exacerbation-related costs for 
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the average post-exacerbation COPD patient needing device 

reimbursement from a payer (ie, any Aerobika* device user), 

irrespective of whether they had another exacerbation within 

a specific time frame.

This cost-effectiveness study is subject to the limita-

tions inherent with any modeling study.17,18 First, there are 

few published studies on the economic evaluation of PEP/

OPEP devices in COPD management, limiting the ability 

to benchmark inputs and findings against other published 

studies. Second, there is only one available published study 

of the Aerobika* device reporting impact on exacerbations.13 

To ensure external validity and robustness of conclusions, 

therefore, the authors sought to identify representative 

sources for baseline disease burden and exacerbation risk,8,19 

and conducted extensive OWSA and scenario analyses to 

pressure test both the assumptions used, and the influence of 

the model inputs. Further, values for individual model inputs 

ranging from the cost of a COPD exacerbation to baseline 

exacerbation rates were compared with other published 

studies to ensure trends were reasonable.33 As with any cost-

effectiveness analysis, the findings of this study may not be 

representative of other COPD populations, such as those 

not presenting to hospital for exacerbations. Finally, the 

scenario analyses sought to understand the potential impact 

of the Aerobika* device over a longer time period, based on 

assumptions extrapolated from 30-day data. The conclusions 

presented for these scenarios should therefore be interpreted 

as potential trends to be validated through future research.

Despite these limitations, there are several important 

conclusions of this research worth noting. This study repre-

sents the first cost-effectiveness analysis conducted for the 

Aerobika* device within a population of COPD patients 

post-exacerbation using real-world effectiveness data for 

the Aerobika* device, as well as robust published studies 

on baseline disease burden and exacerbation risk as inputs. 

Since the major treatment goal for COPD patients as stated 

in the GOLD guidelines is to minimize the negative impact 

of exacerbations and prevent recurrences,1 the Aerobika* 

device should be viewed as a valuable component of a robust 

treatment strategy to improve symptom control and mitigate 

the risk of re-exacerbations in patients with COPD.

Conclusion
This study provides evidence for the cost-effectiveness of the 

Aerobika* device in the management of COPD, in terms of 

savings in direct medical costs associated with reduction in 

COPD exacerbations. By using real-world clinical evidence 

to evaluate the incremental performance of the Aerobika* 

device in a cost-effectiveness framework, the device-related 

reduction in exacerbations was translated into payer-relevant 

metrics of total cost impact and total number of exacerba-

tions in the treatment-eligible population. The consistency 

in findings across base case and scenario analyses suggests 

that model results are robust across variations in model 

assumptions. The insights generated from this study should 

be useful in informing decisions for health care providers 

who are seeking to develop evidence-based strategies to 

help reduce the rate of exacerbations (and associated costs) 

among COPD patients, especially in the important 30-day 

post-exacerbation period. This study shows that more real-

world effectiveness studies are needed to demonstrate the 

value of new health care interventions.
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