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Purpose: Budesonide/formoterol pressurized metered-dose inhaler (pMDI) was removed

from a Medicare Part D formulary, and patients switched to fluticasone-based dry powder

inhaler (DPI) therapies. This study describes the experience, satisfaction, and disease control

among patients with asthma or chronic obstructive pulmonary disease (COPD) who switched

due to removal from the formulary.

Patients and Methods: A patient survey was conducted among adults with asthma or COPD

who used budesonide/formoterol pMDI for ≥3 months prior to the formulary block and the new

medication for ≥3 weeks after switching, recruited by providers in a research panel. Survey

comprised both validated instruments (PASAPQ, OEQ, ACQ-6, and CAT) and stand-alone

questions. Patient characteristics, switch experience, device and treatment satisfaction, onset of

effect, and disease control were compared between disease (asthma and COPD) and medication

(once and twice daily) cohorts. Minimal significance for group differences: P≤0.05.

Results: Among 100 patients, 93% received communication from their doctor or nurse

about the switch and 73% received training on using the new inhaler. Patients used their new

treatment for an average of 7 months prior to completing the survey. Patient satisfaction with

the new therapy was high (PASAPQ; mean overall satisfaction: 6.2 for asthma; 6.0 for

COPD; P=0.338). However, asthma was not well controlled (ACQ-6) in 62% of patients

with asthma, and 56% of patients with COPD reported high/very high impact of their illness

on their lives (CAT). Sixty-eight percent and 70% of patients with asthma and COPD,

respectively, required reliever medication (≥3 puffs) most days during the week prior to

the survey. There were no significant differences in disease control (ACQ-6, CAT) between

once-daily and twice-daily treatments (P>0.05 for both asthma and COPD).

Conclusion: Even when reporting satisfaction with their new medication, objective mea-

sures showed substantial morbidity, regardless of DPI device or dosing regimen.

Keywords: asthma, pulmonary disease, chronic obstructive, Medicare Part D, dry powder

inhalers, metered dose inhalers, surveys, questionnaires

Introduction
Non-medical medication switching and formulary blocks are becoming more com-

mon, and insurers have increasingly expanded their exclusion lists.1,2 There are few

published reports regarding non-medical or non-consented medication switching and
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its impact; however, a small number of studies

describe many unintended consequences of non-medical

switches that potentially interfere with disease management

and/or lead to adverse health outcomes in diseases such as

gastroesophageal reflux disease, hypertension, type 2 dia-

betes, and rheumatoid arthritis.3,4 A 2016 US online survey

was conducted with residents of Tennessee covered by

private insurance (52%), public insurance (34%), and dual-

public/private type (14%).5 The poll reported that 58% of

respondents had their insurance company make changes to

their health plan’s formulary that reduced coverage of their

prescribed medication, that 95% of respondents experienced

worsened symptoms when they were forced to switch med-

ication, and 68% required multiple treatments before they

found an alternative that worked.5 Furthermore,

a quantitative study using information from a primary care

database in the UK found that the likelihood of unsuccess-

ful treatment following a non-medical switch was almost

two times that of patients who remained on their current

treatment.6

Studies in patients with asthma or chronic obstructive

pulmonary disease (COPD) have shown such involuntary

switches to be directly associated with reduced medication

adherence and poor disease control, as demonstrated by

increases in health care visits and oral corticosteroid and

short-acting β2-agonist (SABA) dispensals.
7,8 In asthma or

COPD, switching inhalers or adding different types of

devices to a patient’s regimen without consultation can

lead to incorrect inhalation technique and/or decreased

adherence to treatment; the latter is especially true if

a patient has no involvement in the choice of device.9–11

Using different or multiple devices may also be associated

with reduced disease control and quality of life, increased

use of other treatments and health care services, and

poorer treatment outcomes.12,13 All these factors can ulti-

mately result in decreased efficacy of treatment and

increased patient morbidity.6,14 Although non-medical

switches are often for cost-related reasons, such strategies

may actually be more expensive for both patients and

insurance companies in the long term.11,15 Repeat visits

for device training, the need for further switching, and an

increased likelihood of worse disease control can all con-

tribute to greater health care resource utilization.6,11 Non-

medical inhaler switches also have a negative impact on

the physician–patient relationship, due to the feeling of

loss of personal control and reduced patient confidence

in the physician.10,15

Budesonide/formoterol is a fixed-dose combination pro-

duct containing an inhaled corticosteroid (ICS) and long-

acting β2-agonist (LABA), administered as two puffs twice

daily via a single pressurized metered-dose inhaler (pMDI).

This combination is indicated for the treatment of asthma in

patients aged ≥6 years and for maintenance treatment of air-

flow obstruction and reducing exacerbations in patients with

COPD, including chronic bronchitis and/or emphysema.16

Budesonide/formoterol pMDI was a preferred product in

a Medicare Part D formulary in 2016 but was removed on

January 1, 2017, resulting in a forced non-medical switch to

a dry powder inhaler (DPI) ICS/LABA therapy of fluticasone

propionate/salmeterol (one puff twice daily [Diskus™]) or

fluticasone furoate/vilanterol (one puff once daily [Ellipta™]).

The objective of the current study was to conduct a patient

survey to understand the experience, satisfaction, and disease

control among patients diagnosed with asthma or COPD who

switched to a fluticasone-based DPI from budesonide/formo-

terol pMDI due to its removal from the formulary.

Patients and Methods
Patients
Patients aged ≥18 years and with a physician-confirmed

diagnosis of asthma or COPD were recruited into the study

by their physicians. Patients were required to have their

asthma or COPD diagnosis prior to January 1, 2017 and to

be insured on January 1, 2017 by the Medicare Part D plan

that implemented the formulary block. Patients were also

required to have used budesonide/formoterol pMDI for ≥3
months prior to the switch date, after which they were

switched by their health care provider (HCP) to DPI ICS/

LABA due to the formulary block and used it for ≥3 weeks.

Patients were also required to have used a short-acting

bronchodilator (albuterol, levalbuterol, or ipratropium bro-

mide) within 3 months prior to screening. Patients were

ineligible for participation if the treatment switch occurred

for reasons other than the formulary block in January 2017,

if they had a confirmed diagnosis of both asthma and COPD,

or if they were unable to complete a 30-minute survey. Prior

to recruitment, this study received an IRB exemption from

the New England Independent Review Board (NEIRB)

under the category of research involving the use of a survey.

Study Design
Assessments

In this patient survey study, patients completed a paper sur-

vey comprising validated instruments as well as stand-alone
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questions during a physician office visit (Table 1). The sur-

vey consisted of patient demographics, their experience with

the switch (quality of HCP communication concerning the

switch and device training received for the new therapy);

their satisfaction with and perceptions of the new inhalation

device, dosing schedule, and therapeutic efficacy of the new

medication; and the degree of their obstructive lung disease

control. The surveys had 39 and 42 questions for patients

with asthma and COPD, respectively. The number of patients

required for this study was determined based on the feasi-

bility of recruitment and preliminary precision calculations.

A minimum sample size of 50 patients in each patient cohort

was targeted.

The Patient Satisfaction and Preference Questionnaire

(PASAPQ) Direct Comparison Version17 was used to

assess device satisfaction among patients with asthma or

COPD (Table 1). The PASAPQ is a patient-reported mea-

sure of respiratory inhalation device satisfaction and pre-

ference and has been validated in both patients with

asthma and patients with COPD.17 It contains 14

satisfaction items grouped into Performance and

Convenience domains and provides a Total PASAPQ

score, ranging from 0 (least) to 100 (most), with

a change of 10 considered the minimally important differ-

ence. Domain scores were calculated by summing items

within each domain then transformed to a scale of 0 to 100

points. Performance domain score is based on seven items

(overall feeling of inhaling, inhaled dose goes to lungs,

amount of medication left, works reliably, ease of inhaling

a dose, using the inhaler, and speed medicine comes out).

The convenience domain score is based on six items

(instructions for use, size of inhaler, durability of inhaler,

ease of cleaning inhaler, ease of holding during use, and

convenience of carrying). The remaining item was a stand-

alone question that provided overall satisfaction, which

ranged from 1 (very dissatisfied) to 7 (very satisfied).

The Onset of Effect Questionnaire (OEQ),18 also used in

patients with either asthma or COPD (although to date it has

only been validated in patients with asthma), is a self-

administered instrument that assesses patient perception of

how quickly a maintenance medication begins to work

(Table 1). It is a five-item instrument evaluating whether

patients feel their medication working right away and asses-

sing satisfaction with how quickly they feel their medication

begins to work.

The 6-item Asthma Control Questionnaire (ACQ-6)19

is a self-administered questionnaire specific to patients

with asthma that measures the adequacy of, and change

in, asthma control that occurs either spontaneously or as

a result of treatment (Table 1). This instrument has a multi-

dimensional construct assessing symptoms (five items) and

reliever bronchodilator use (one item). Patients are asked

to respond on a 7-point scale (0 = no impairment, 6 =

maximum impairment for symptoms and reliever use).

Patients with an ACQ-6 score ≤0.75 are considered to

have adequately controlled asthma, and a score ≥1.5 indi-

cates asthma that is not well controlled.20

The COPD Assessment Test™ (CAT)21 is a validated,

self-administered questionnaire with eight items that mea-

sures the health status of patients with COPD (Table 1). It is

a unidimensional instrument that evaluates the impact of

COPD symptoms (cough, sputum, dyspnea, and chest tight-

ness) on patients’ daily lives. The CAT has a scoring range of

0 to 40; each item is scored 0 to 5. A CATscore <10, 10 to 20,

>20 to 30, and >30 denotes an overall low, medium, high and

very high impact, respectively, of COPD on a patient’s life.

Additional stand-alone questions assessed patient

demographics; reliever bronchodilator use for COPD;

Table 1 Patient Survey Components

Category Cohorts Assessments

Patient Satisfaction &

Preference Questionnaire

(PASAPQ) Direct

Comparison Version17

Asthma

COPD

● Measures respiratory

inhalation device satis-

faction and preference

Onset of Effect

Questionnaire (OEQ)18
Asthma

COPD

● Measures patient per-

ception of how quickly

maintenance medica-

tions begin to work

Asthma Control

Questionnaire-6 (ACQ-6)19
Asthma ● Measures the adequacy

of asthma control

COPD Assessment Test™

(CAT)21
COPD ● Measures the health

status of patients with

COPD

Other custom, stand-alone

questions

Asthma

COPD

● Reliever bronchodila-

tor use for COPD

● Patient demographics

● Communication and

training of the new

inhaler

● Date of the first puff of

the new inhaler

● Treatment satisfaction,

convenience,

preference

Abbreviation: COPD, chronic obstructive pulmonary disease.
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communication and training on the new inhaler; date of

the first puff of the new inhaler; and medication satisfac-

tion, convenience, and preference (Table 1).

Statistical Analyses

Results of all analyses were provided as descriptive statis-

tics. For categorical measures, findings were reported as

the frequency (number of cases [N]) and percentage (%)

for each cohort. For continuous variables, findings were

reported as the mean, standard deviation (SD), and med-

ian. When necessary, continuous variables were categor-

ized into intervals, with the distribution of patients (N, %)

for each interval provided. Missing values were considered

as a separate category.

All patient-reported outcome data were scored accord-

ing to the instrument developers’ recommendations. Item-

level responses were reported with the distribution of

patients (N, %) for each of the response options.

Pair-wise comparisons were made between the asthma

and COPD cohorts as well as between the fluticasone

propionate/salmeterol twice-daily or fluticasone furoate/

vilanterol once-daily cohorts, using parametric t-test

(mean) and nonparametric Wilcoxon rank-sum test (med-

ian) for continuous variables and chi-squared test for cate-

gorical variables. A P value of <0.05 was considered

statistically significant for all analyses.

Results
Patients
A total of 100 patients with a physician-confirmed diag-

nosis of asthma or COPD completed the survey. Patient

demographics and clinical characteristics are described in

Table 2. Percentages of patients were approximately

evenly divided between those with asthma who experi-

enced a forced non-medical switch to fluticasone propio-

nate/salmeterol one puff twice daily (26%) or fluticasone

furoate/vilanterol one puff once daily (24%), and those

with COPD who were switched to fluticasone propionate/

salmeterol via DPI twice daily (27%) or fluticasone furo-

ate/vilanterol once daily (23%). Dosage strengths for the

new DPI ICS/LABA to which patients switched are shown

in Table 2; pre-switch budesonide/formoterol pMDI

dosage strengths were not available. There were no sig-

nificant differences in demographic or disease characteris-

tics between groups (asthma vs COPD or once- vs twice-

daily DPI; all P>0.05), although there were more

Hispanic/Latino patients in the asthma group vs the

COPD group (26% vs 6%; P=0.006), and more asthma

Table 2 Patient Characteristics

Category Patients (%) (N=100)

Age groupa

45–64 years 9

65–74 years 63

75–84 years 24

≥85 years 4

Gender

Male 56

Education

Less than high school 4

High school graduateb 48

Associate’s degree 18

College graduate 30

Employment status

Retired 72

Employed full time 11

Other 17

Smoking status

Current smoker 19

Ex-smoker 52

Non-smoker 29

Time from first diagnosis to survey date

<1 year ago 2

1‒5 years ago 47

>5 years ago 51

DPI ICS/LABA to which patients switched

BID DPI (fluticasone propionate/salmeterol)

100/50 mcg 14

250/50 mcg 17

500/50 mcg 22

QD DPI (fluticasone furoate/vilanterol)

100/25 mcg 25

200/25 mcg 22

Time from the switch prescription date to the survey date

(months)

Mean (SD) 7 (2)

Median (IQR) 7 (5‒9)

Min–Max 1–11

Notes: aAge response options included “18–34 years old” and “35–44 years old;”

no patients reported to be aged <45 years. bn=19 patients with a high school

degree also reported “some college” education.

Abbreviations: BID, twice daily; COPD, chronic obstructive pulmonary disease;

DPI, dry powder inhaler; ICS, inhaled corticosteroid; IQR, interquartile range;

LABA, long-acting β2-agonist; QD, once daily; SD, standard deviation.
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patients used the ProAir rescue inhaler (38%) vs COPD

patients (14%; P=0.006). Patients with asthma were trea-

ted with a new DPI ICS/LABA for a mean (SD) of 6.9

(2.5; range, 1.2–10.5) months and patients with COPD for

7.0 (2.4; range, 1.6–11.2) months prior to completing the

survey.

Patient Switch Experience
Almost all patients received communication from their HCP

about the switch from budesonide/formoterol pMDI to a DPI

ICS/LABA and training for the new device. In total, 93% of

patients learned about the switch from their HCP (physician

or nurse practitioner), and 73% of patients reported that their

HCPs demonstrated how to use the new inhaler and/or

watched them using the new inhaler (Table 3). There were

no significant differences between patients with asthma or

COPD or between those switched to the twice-daily vs once-

daily ICS/LABA formulations in the proportions of patients

who received communication about, or received training for,

their new device (all P>0.05; data not shown).

Treatment Satisfaction
Treatment satisfaction, as assessed by scores on the

PASAPQ, is shown in Figure 1. No significant differences

in patient-reported satisfaction with their new device were

detected between patients with asthma and patients with

COPD (mean total PASAPQ score, 82.7 vs 77.6; P=0.105)

or between those receiving twice-daily and once-daily treat-

ment (mean total PASAPQ score, 79.4 vs 81.0; P=0.611).

There was no significant difference in the percentage of

respondents stating that they somewhat/strongly agreed

that they were satisfied with how quickly they could feel

their controller medication begins to work between patients

with asthma or COPD (OEQ; 80% vs 78%; P=0.806) or

between patients receiving twice-daily treatment with fluti-

casone propionate (83%) or once-daily treatment with flu-

ticasone furoate (74%; P=0.295; Figure 2).

Based on the stand-alone medication satisfaction

questions, a greater percentage of patients with asthma

(66%) than patients with COPD (38%) reported they

were “extremely satisfied” or “very satisfied” with the

ability of the new DPI to prevent or treat their condition

(P=0.005; Figure 3). When comparing the twice-daily

and once-daily regimens, there were no significant differ-

ences in terms of responses of extremely/very satisfied

regarding the ability of their new treatment to manage

their condition (fluticasone propionate/salmeterol, 49% vs

fluticasone furoate/vilanterol, 55%).

Significantly more patients with asthma (60%) than

patients with COPD (32%) reported they were “extremely

satisfied” or “very satisfied” with how often they used the

Table 3 Patients’ Responses on Communication and Training of

the New Therapy

Patients’ Experience with the Switcha Patients (%)

(N=100)

Communication of the switch to the patient (not mutually

exclusive)

Either physician or nurse practitioner 93

Physician 75

Nurse practitioner 29

At pharmacy 16

Training received for the new inhaler (not mutually

exclusive)

A health care provider either actually

demonstrated how to use it or watched me use

the medicine and instructed me on how to use it

73

A health care provider actually demonstrated

how to use it

58

A health care provider watched me use the

medicine and instructed me on how to use it

46

I was given written instructions from a health care

provider

41

I watched a video 24

Mobile applications (mobile phone/tablets) 14

I read the package insert 10

Notes: aResults shown only for survey responses that >10% of patients selected.

Patients were allowed to select multiple response options.

Figure 1 Patient PASAPQ scores.a Overall satisfaction and domain PASAPQ scores

for the asthma, COPD, BID DPI, and QD DPI cohorts.

Note: aThe total PASAPQ score ranges from 0 (least satisfied) to 100 (most

satisfied), based on the Performance and Convenience domain scores, which

range from 0 (least satisfied) to 100 (most satisfied). The Overall Satisfaction

score is based on a stand-alone question, ranging from 1 (very dissatisfied) to 7

(very satisfied).

Abbreviations: BID, twice daily; COPD, chronic obstructive pulmonary disease;

DPI, dry powder inhaler; PASAPQ, Patient Satisfaction & Preference Questionnaire;

QD, once daily.
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newDPI (P=0.005), and there were no significant differences

between the twice-daily and once-daily regimen groups in

terms of responses of extremely/very satisfied with the fre-

quency of dosing (fluticasone propionate/salmeterol, 47% vs

fluticasone furoate/vilanterol, 45%; P>0.05; Figure 3).

Disease Control and Symptom

Management
The majority of patients with either asthma or COPD

reported disease that was not well controlled (as measured

by validated control and symptom impact scores or use of

reliever medications) after switching (Figure 4 and Table

4). Sixty-two percent of patients with asthma had an ACQ-

6 score19 ≥1.5 (ie, “not well controlled”). Fifty-six percent

of patients with COPD had a CAT score21 >20 (ie, “high

impact” or “very high impact” of COPD on patients’ daily

life). No significant differences were detected between

patients treated with twice-daily or once-daily therapy in

terms of ACQ-6 or CAT scores (P>0.05 for both ACQ-6

and CAT scores). Sixty-eight percent of patients with

asthma reported using their reliever bronchodilator an

average of ≥3 puffs most days during the week prior to

the survey. Among patients with COPD, 70% reported

using their bronchodilator ≥3 puffs most days during the

week before the survey. Reliever medication usage did not

differ significantly between once-daily and twice-daily

dosing with the new DPI for patients with asthma

(P=0.680) or COPD (P=0.481).

Discussion
As insurers continue to expand their medication exclu-

sion lists, health care providers are increasingly switch-

ing their patients from one therapy to another for non-

Figure 2 Patient responses to OEQ.a Percentages of patients from each cohort who agreed or disagreed with primary items in the OEQ. (A) Responses to “During the past

week, you could feel your controller medication begin to work right away” and (B) responses to “During the past week, you were satisfied with how quickly you felt your

controller medication begin to work.”

Note: aTwo primary items from the OEQ are shown.

Abbreviations: BID, twice daily; COPD, chronic obstructive pulmonary disease; DPI, dry powder inhaler; OEQ, Onset of Effect Questionnaire; QD, once daily.
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medical reasons. As non-medical switches have the

potential to interfere with management of chronic

diseases,7 it is important to understand their impact on

patients. When patients received good communication

about a Medicare Part D formulary block and training

on the device technique of their switched-to inhaler,

patients using a new ICS/LABA for approximately 7

months reported satisfaction with their medication.

However, objective measures of disease morbidity

showed their obstructive lung disease was not well con-

trolled and patients reported daily symptoms. Patients

who switched from budesonide/formoterol pMDI to

twice-daily DPI ICS/LABA were as equally not well

controlled as those on a once-daily DPI, although they

reported being as satisfied with the efficacy and dosing

regimen of their new therapy.

Non-medical switching in patients with asthma or

COPD is often associated with negative effects on clin-

ical outcomes. A switch to a different inhaler device can

impact patient adherence and preference, dosing accu-

racy, and clinical results. Most of the Medicare

Part D patients in our study with asthma or COPD

who were required to switch to a new ICS/LABA for

non-medical reasons received communication about

their medication switch and training on a new inhaler

technique. They reported overall satisfaction with their

new medication, regardless of dosing frequency or type

of DPI. A prior large (N=42,553) US-based study of

pharmacy claims (from which these patients were

a small subset) exploring a non-medical switch from

budesonide/formoterol to DPI ICS/LABA showed that

54% of patients with asthma and/or COPD attempted to

Figure 3 Patient responses to stand-alone medication satisfaction questions.a Percentages of patients from each cohort who reported each satisfaction level with their

medication. (A) Responses to “How satisfied or dissatisfied are you with the ability of the medication to prevent or treat your asthma/COPD?” and (B) responses to “How

satisfied or dissatisfied are you by how often you are expected to use/take the medication?”

Notes: aResponse options included “Extremely dissatisfied”; no patients selected this option.

Abbreviations: BID, twice daily; COPD, chronic obstructive pulmonary disease; DPI, dry powder inhaler; QD, once daily.
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fill a prescription for the excluded medication after the

formulary block, potentially suggesting poor communi-

cation of the change in treatment.22 Of these patients,

15% did not receive any long-term medication to control

their disease in the year following the forced non-

medical switch. Even among those patients who did

not attempt to fill a budesonide/formoterol prescription,

32% did not fill a prescription that included a controller

medication.22 This finding highlights a gap in treatment

that could have an impact on clinical outcomes. Indeed,

it has been shown that many patients with asthma hos-

pitalizations have a very low rate of prescription fills of

ICS or ICS/LABA fixed-dose combination therapy.23

Furthermore, the results from this study are consistent

with those of a systematic review, which identified

negative clinical and economic patient impacts

Figure 4 Disease control level after switching to the new DPI. (A) Asthma symptom controla and (B) COPD disease impact scores on patients’ livesb by cohort and dosing

frequency.

Notes: aACQ-6 scores range from 0 to 7, with higher scores indicating asthma that is less controlled. bCAT scores range from 0 to 40, with higher scores indicating more

severe impact of COPD on a patient’s life.

Abbreviations: ACQ-6, Asthma Control Questionnaire-6; BID, twice daily; CAT, COPD Assessment Test™; COPD, chronic obstructive pulmonary disease; DPI, dry

powder inhaler; QD, once daily.
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associated with non-medical switches across a diverse

array of non-inhaled medication types.4

In the current study, more than 70% of patients

received training on how to use their new inhaler.

Recruiting physicians were aware of the survey con-

tents and appeared to take care of their patients well by

providing adequate communication of the switch and

training their patients on the new device. However, in

real-life clinical practice, education and assessment

occur less often than this. In one study of 205 pulmo-

nologists, although 70% stated that they discussed

device use, only 43% felt knowledgeable about teach-

ing patients how to use their devices.24 Additionally,

for many patients, training is offered only at the time of

the initial prescription, with no follow-up training or re-

evaluation to assess the maintenance of correct

technique.25,26 In a survey of 513 HCPs, 88% stated

that they had provided device training to their patients

with COPD, but fewer than one-half checked the

patient’s ability to use the device themselves.27 Poor

inhaler technique can result in highly variable doses

and potentially no medication delivery.28 This issue is

of particular concern for elderly patients who may have

difficulty reading or understanding written instructions

for using their new device7 and therefore is highly

relevant to our study, in which most patients were

aged ≥65 years.

Continuity of device type may also play a role in

clinical outcomes. A primary care database study in the

UK showed that patients with COPD using different

devices (eg, pMDIs and DPIs) were more likely to experi-

ence exacerbations and had a greater use of reliever med-

ication than those whose medications were delivered using

the same type of device.29 Using the same database, it has

also been reported that using a similar type of device for

both maintenance and reliever therapy in patients with

asthma was associated with better asthma control and

a reduced frequency of exacerbations compared to using

different types of devices.30

Another key issue in ensuring medication delivery is

the requirement for a certain level of peak inspiratory flow

rate (PIFR) with a specific device. The two most common

types of inhaler devices are pMDIs, which deliver the drug

in aerosol form to the lungs and are very similar to the

patient’s reliever inhaler,31,32 and DPIs, which deliver the

drug to the lungs in the form of dry powder. In DPIs, an

optimal PIFR of >60 L/min is required in order to disag-

gregate and adequately disperse the drug particles into an

aerosol for inhalation, whereas PIFRs <30 L/min are con-

sidered insufficient to generate any effect.33 Factors affect-

ing PIFRs include increasing age, short stature, and low

forced vital capacity in patients with COPD.33,34 In addi-

tion, lung hyperinflation may contribute to reduced

inspiratory muscle strength.35 It has been estimated that

suboptimal PIFR is present in up to 30% of elderly

patients with severe COPD.33,34 In one study, suboptimal

PIFR was significantly associated with a higher rate of

COPD readmissions within 90 days of discharge following

an acute exacerbation and a shorter time period until

COPD readmittance.36 In the outpatient setting, it is not

a common or well-accepted practice to check PIFR in

patients with obstructive lung diseases and, as a result,

some patients who are switched over to a DPI by their

clinicians may be unable to effectively use their inhaler.

Of interest, there were no differences between DPIs for

patient satisfaction with the onset of effect; patient reports

regarding onset of effect were not noticeably different

between those taking salmeterol and those taking vilan-

terol, the two LABAs. Some studies have shown that onset

of clinically meaningful lung function improvement is

faster for fluticasone furoate/vilanterol than fluticasone

propionate/salmeterol both in patients with COPD37 and

in patients with asthma,38 whereas one head-to-head study

in patients with asthma showed no important differences

for time to onset of bronchodilator effect.39

In the present study, even when patients reported an

optimal experience with a non-medical switch, objective

measures showed substantial morbidity—poor asthma

Table 4 Disease Control After Switching to New DPI

Asthma

ACQ-6

scorea
All

(n=50)

BID DPI

(n=26)

QD DPI

(n=24)

Mean (SD) 1.8 (0.9) 1.7 (0.9) 1.8 (0.9)

Median 1.8 1.8 1.9

COPD

CAT scoreb All

(n=50)

BID DPI

(n=27)

QD DPI

(n=23)

Mean (SD) 21.9 (7.1) 22.1 (6.5) 21.7 (8.0)

Median 22.5 23.0 22.0

Notes: aACQ-6 scores range from 0 to 7, with higher scores indicating asthma that

is less controlled. bCAT scores range from 0 to 40, with higher scores denoting

a more severe impact of COPD on a patient’s life.

Abbreviations: ACQ-6, Asthma Control Questionnaire-6; BID, twice daily; CAT,

COPD Assessment Test™; COPD, chronic obstructive pulmonary disease; DPI, dry

powder inhaler; QD, once daily; SD, standard deviation.
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control, high impact of COPD on daily life, and the need

for frequent reliever medication. These morbidities were

similar in the once-daily and twice-daily dosing groups.

The prior large US-based pharmacy claim study also

found that, whether patients filled a once-daily or twice-

daily DPI ICS/LABA, no differences were observed in

adherence (using surrogate measures of pharmacy claims

showing proportion of days covered) or persistence with

either the twice-daily fluticasone propionate/salmeterol or

once-daily fluticasone furoate/vilanterol formulation. In

addition, no differences were observed in the use of an

acute medication indicating loss of control or an exacer-

bation (oral corticosteroids for patients with asthma and

oral corticosteroids and/or antibiotics for patients with

COPD).22 In short, the results suggest there were no

significant differences in disease control (ACQ-6 and

CAT) between patients treated with the once-daily and

twice-daily treatments (P>0.05 for both asthma and

COPD).

Decreased medication adherence can occur after non-

medical switching,9 which may contribute to poorer clin-

ical outcomes.7 Real-life studies have shown that reduced

adherence to ICS therapy is associated with an increased

frequency of emergency department visits and requirement

for oral corticosteroids compared to persistence with

therapy,40 and that continuous ICS use has a preventive

effect on asthma exacerbations.41,42 In particular, patients’

acceptance of the new device can influence adherence,

which is impacted by their involvement with the choice,

as well as other factors such as its appearance and ease of

use.9 Shared decision-making can also enhance adherence

to ICS therapy (with or without LABA).43 In the study

presented here, there was no difference in patient satisfac-

tion between once- and twice-daily dosing; a similar study

exploring non-medical switching from budesonide/formo-

terol pMDI to DPI ICS/LABA has also shown no differ-

ences between once- and twice-daily dosing frequency on

patient adherence following the switch (proportion of days

covered and persistence using pharmacy claims).22 This

finding is perhaps of interest, as in the published literature

it has been reported that adherence to ICS therapy is

greater when administered once daily vs twice daily (an

estimated 20% increase).44 However, no studies have been

published to date that compare ICS/LABA therapies in

which patients may be able to feel the LABA component

working as it bronchodilates with each use, and in which

they were asked to rate when they could begin to feel an

ICS/LABA begin to work. One study of budesonide/

formoterol pMDI in patients with asthma reported that

significantly more patients felt their study medication

working right away compared to patients receiving bude-

sonide and placebo (P≤0.004).45 Similar results (P≤0.001)
were observed for patient satisfaction with how quickly

patients receiving budesonide/formoterol felt their medica-

tion begins to work.

Patient surveys are an effective and convenient means

of obtaining data. They are inexpensive and cost-effective,

especially if self-administered, and are versatile in that

different questions can address different aspects of patient

experience and behaviors related to a topic. Surveys are

generalizable, allowing a collection of responses from

a large number of people; reliable when standardized

(the same questions phrased in exactly the same way for

all participants); conveniently analyzed and quantified by

statistical software; and it is easy to compare previous and

future research findings from other surveys. Nonetheless,

there are some disadvantages, such as closed-ended ques-

tions that may restrict the information provided; risk of

recall bias as participants may be forgetful or not consider

the entirety of the recall period; and possible selection bias

as a result of patient attrition and results representing only

patients who remained and completed the survey.

Researcher bias may also affect survey design or data

interpretation.

Limitations of the current study include having a small

sample size, potentially leading to selection bias. More

specifically, physicians may have chosen patients who

were informed of the study and who had received educa-

tion regarding their new device. These patients therefore

received the best communication regarding the forced

switch, which could potentially influence satisfaction.

Also, we did not capture patients who discontinued bude-

sonide/formoterol pMDI and did not start fluticasone pro-

pionate/salmeterol or fluticasone furoate/vilanterol, for

whom the impact of the formulary block would be

expected to be very different from the surveyed popula-

tion. In the large pharmacy claim study of a non-medical

switch from budesonide/formoterol pMDI, for example,

23% of patients discontinued controller therapy altogether

after the formulary block.22 In that study, patients aged

≥12 years with asthma and/or COPD received budesonide/

formoterol as their last ICS/LABA in 2016. Patients were

followed through 2017 to observe ICS/LABA switches,

changes in controller medications, and use of acute med-

ications and evaluated as to whether they switched off

therapy due to a formulary block.22
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Information collected here only relates to patient

responses at the time of the survey, which took place

an average of 7 months after the medication switch.

Information about care setting at the time of survey

completion (eg, inpatient, outpatient) or patients’ disease

control, severity, or treatment adherence before the

switch were not available; future studies comparing

therapy satisfaction and disease control from before

and after a switch are warranted. Furthermore, the

inability to compare therapy satisfaction and disease

control data from before patients switched medications

is a limitation of this study. Participating physicians

were aware of the survey contents, which may have

influenced how they cared for, or communicated with,

patients in the study. Survey results, in particular those

concerning communication, suggested that participating

physicians cared for their patients closely. Lastly,

patients may have had ample time to become familiar

with and adjust to the new treatment. Future studies of

non-medical switches may benefit from less time

between the medication change and survey administra-

tion to address any variables that may occur during the

transition between medications.

Conclusions
In conclusion, patients with Medicare Part D using a new

ICS/LABA for an average of 7 months following a non-

medical switch received adequate communication about the

switch and received training on inhaler technique with the

new device. Despite patient-reported satisfaction with their

new medication, objective measures showed that the major-

ity of patients with asthma exhibited poor control, and

patients with COPD found that their disease had a high or

very high impact on their daily life. The use of reliever

medication by both patient groups was also high. The current

study shows that greater attention to actual disease control

and symptom severity is needed in order to obtain a realistic

assessment of patient disease morbidity. Simply asking about

patient satisfaction with treatment efficacy and convenience

may lead to an under-estimation of this problem.
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