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ational Asthma Education and Prevention Program

(NAEPP) guidelines' recommend inhaled corticosteroids

(ICSs) as first-line treatment for mild persistent asthma. Al-
though ICSs are often considered similar in terms of clinical efficacy
and safety,? differences between inhalers in prescribed dosing regimens
or variations in'the device may affect patient adherence. This has the
potential to significantly affect asthma control and patient outcomes.
Current NAEPP guaidelines highlight the importance of assessing and
encouraging patiéht adherence to prescribed a\\sthma medication for
optithizing asthma control. Previous studies* have kéhown that reduced
adherence/to prescribed ICS therapy among patients with asthma can
significantly and negatively affect asthma control scores, numbers of
exacerbations, and frequency of emergency department visits.

Momdtasone furoate dfy, powder inhaler (Asmanex; Merck & Co,
Inc, Ken‘ﬂworth, NJ) and beclomethasone dipropionate“ hydrofluoro-
alkane aerosol inhaler (Qvar; 3M» Druig Delivery Systems, Northridge,
CA) are 2 ICSs that are commonly prescribed for treating patients with
mild persistent asthma. Mometasone furoate is indicated for use with a
once-daily dosing regimen for'most patients,® whereas/beclomethasone
dipropionate'is indicated for use. with a twice-daily désing regimen for
all patients.” The dosing regimen of a prescribed asthma treatment is an
important component of asthma therapy and has the potential to af-
fect patient outcomes. Previous data indicate that reducing the.number
of daily doses of a prescribed treatment increases patient adherence to
therapy.® Among patients with asthma, greater treatment adherence has
been associated with improved patient outcomes, including better asth-
ma control scores,* reduced emergency department visits,” and fewer
oral corticosteroid prescriptions.’

In the present study, we conducted a retrospective healthcare claims
database analysis to evaluate asthma-related health resource utilization
among patients with mild asthma (previously receiving asthma-related
therapy) who obtained prescriptions for mometasone furoate or beclo-
methasone dipropionate. The objectives of the study were to determine
if there were differences in adherence and markers of asthma control, in-
cluding asthma exacerbation rates and short-acting B -agonist (SABA)

canister claims, between cohorts

of patients with mild asthma pre-
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scribed mometasone furoate ver-
sus beclomethasone dipropionate

therapy.

Objectives: To evaluate adherence to therapy and
markers of asthma control among patients with
mild asthma prescribed mometasone furoate dry
powder inhaler or beclomethasone dipropionate
hydrofluoroalkane aerosol inhaler.

Study Design: Retrospective healthcare claims
database analysis (2005-2008).

Methods: Included were patients with mild asth-
ma aged 12 to 65 years (1273 matched patients

in each treatment cohort) who resided in the
United States and were enrolled in their health
plan for at least 1 year before (ie, preindex period)
and after (ie, postindex period) they initiated
treatment with mometasone furoate or beclo-
methasone dipropionate. Patients were propensi-
ty score matched based on demographic data and
preindex variables. Claims were analyzed during
the postindex period for adherence to mometa-
sone furoate or beclomethasone dipropionate,
measured as the percentage of days covered and
the numbers of exacerbations and short-acting
B,-agonist (SABA) claims.

Results: Multivariate analyses indicated that

the cohort receiving mometasone furoate had
better outcomes than the cohort receiving beclo-
methansone dipropionate, including greater
adherence (29.5% vs 20.2%, respectively, P<.001),
fewer exacerbations (mean, 0.12 vs 0.19, P =
.002), and decreased SABA canister claims (mean,
0.9 vs 1.1, respectively, P<.001).

Conclusions: Adherence to prescribed therapy
among patients with mild asthma may be better
with mometasone furoate versus beclomethasone
dipropionate, as reflected in fewer exacerbations
and more limited use of SABA rescue medications.
Improved adherence to mometasone furoate ver-
sus beclomethasone dipropionate may be related
to a simpler dosing regimen (ie, once daily vs
twice daily).

(Am J Manag Care. 2010,16(7).e151-e156)

For author information and disclosures,
see end of text.

VOL. 16, NO. 7

m THE AMERICAN JOURNAL OF MANAGED CARE =

el51



METHODS

Take-Away Points

This retrospective healthcare claims database analysis provides a real-life perspective on
adherence to inhaled corticosteroid therapy among patients with mild asthma.

B Patient adherence to mometasone furoate dry powder inhaler was significantly greater

of a mometasone furoate or beclo-
methasone dipropionate prescription
(ie, index date); examined these claims
between January 1, 2005, and June 30,

than adherence to beclomethasone dipropionate hydrofluoroalkane aerosol inhaler.

B As found for patients in the cohort receiving mometasone furoate, increased adher-
ence may result in fewer exacerbations and more limited use of short-acting f,-agonist

rescue medications.

B Fewer prescribed daily doses is likely an important component of adherence to con-

trolled asthma therapy and improved long-term outcomes.

METHODS

Study Design

Retrospective healthcare claims analyses were performed
using an administrative claims database (Ingenix LabRx,
Eden Prairie, MN). There were approximately 37 million
patients in the database during the time frame analyzed, all
of whom resided in the United States (43% in the South,
33% in the Midwest, 13% in the West, and 11% in the
Northeast). We identified claims representing the first date

M Figure 1. Patient Selection

2008; and selected patients with mild
asthma (aged 12-65 years) who were
enrolled in their health plan for at least
1 year before and at least 1 year after
their index date and had prior claims

for asthma-related medications.

Patients
Patient demographics, comorbidities, and asthma resource
utilization for each patient were measured for 365 days before
his or her index date (preindex period) and for 365 days af-
ter his or her index date (postindex period). Comorbidities
could have occurred at any time during the preindex period.
Patients with mild asthma were defined as those who were as-
signed an International Classification of Diseases, Ninth Edition,
Clinical Modification (ICD-9-CM) code of 493.0x, 493.1x, or
493.9x and who did not have claims that indicated use of
more than 2 SABA canisters or expe-
rienced an asthma exacerbation within
12 months before the index date. The
fact that this analysis was a retrospec-

Inclusion

or_EXt_:Iusion Mometasone Bec!omei_:hasone tive claims database study precluded ac-

Criterion Furoate Dipropionate cess to clinical information that could

First date with mometasone 33,378 23,049 have been used to classify patients based

furoate or beclomethasone on NAEPP guidelines.! As such, the

dipropionate prescription o .

identified current definition of mild asthma was
i used and adapted from that in previous

Enrolled in health plan 21y 10,085 6342 . . . 041

before and >1 y after index date retrospective claims database studies”

A 12.65 8777 4293 that also categorized patients based on

e 12-
9 v * * asthma severity.

No other chronic 6780 3288 All patients had no chronic pulmo-

pulmonary condition * * nary condition other than asthma (ie,

No ICS and LABA combination 5979 2924 no patient was designated as having an

therapy >7 d before index date * ICD-9-CM code of 415x, 416x, 417x,

Did not receive treatment with the 5975 2920 Plx, 491.2x, 492x, 493.2x, 494x, or

therapy of the other drug cohort 27 d
before index date

770.2x). Patients in the cohort receiv-
ing mometasone furoate who received

Belonged to only 1 cohort 5860 2807 beclomethasone dipropionate within 7
* * days of the index date or vice versa were
Characterized as having mild asthma | 3064 1273 | excluded. Patients who qualified for

Y

1273 Patients from each cohort
matched for analysis

both the cohort receiving mometasone
furoate and the cohort receiving beclo-
methasone dipropionate or had claims

ICS indicates inhaled corticosteroid; LABA, long-acting ,-agonist.

Patients with mild asthma who began treatment with mometasone furoate or beclomethasone
dipropionate were identified from a commercial US insurance claims database.

for an ICS or long-acting [3,-agonist
combination product within 7 days of

the index date were also excluded.
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M Table. Preindex Period Demographics and Characteristics Before and After Propensity Matching.

Before Propensity Matching

After Propensity Matching

Mometasone Beclomethasone Mometasone  Beclomethasone
Furoate Dipropionate Furoate Dipropionate
Variable (n =3064) (n =1273) P (n =1273) (n =1273) P
Age, mean, y 39.1 40.0 .0482 39.8 40.0 .69
Female sex, % 61.6 65.4 .022 61.7 65.4 >.05
Comorbidity, %
Rhinitis 55.8 50.7 .0022 52.1 50.7 48
Sinusitis 33.6 36.1 13 32.4 36.1 <.05%
Acute bronchitis 21.8 28,3 31 22.5 23.3 .64
Upper respiratory infection 20.8 20.7 .90 19.9 20.7 .62
Gastroesophageal reflux disease 12.7 14.5 13 12.5 14.5 15
Pneumonia 4.0 3.8 .76 3.9 3.8 .92
Acute laryngitis 1.9 2.5 22 2.0 2.5 35
Acute nasopharyngitis 1.8 1.9 .84 1.9 1.9 >.99
Short-acting [3,-agonist canister 0.7 0.7 .76 0.7 0.7 .40
claims, mean No.
Asthma days, mean No. 2.2 2.0 <.0012 19 2.0 .56
Asthma-related medical records, 4.6 4.1 <.001°@ 4.0 4.1 72
mean No.
P <.05.
Assessments relationship between postindex outcomes variables and treat-

Postindex claims were analyzed for adherence to index drugs
(mometasone furoate or beclomethasone dipropionate) and the
numbers of exacerbations and SABA claims. Adherence was
measured as the percentage of days covered and was defined as
the percentage of days that patients had access to medication
based on prescription fill frequency and assuming daily drug use
as indicated. For example, patients who refilled their index drug
prescription the same day the prescription was scheduled to run
out throughout the postindex period had a percentage of days
covered of 100%; patients who did not, had a percentage of days
covered of less than 100%. An asthma exacerbation was defined
as an asthma episode that required treatment in an emergency
department, hospitalization, or an outpatient visit during which
a patient received nebulization or a prescription for oral corti-
costeroids.” The number of mean exacerbations per patient for
each cohort during the postindex period was assessed. Asthma
days were defined as distinct days when there was a medical

record with any diagnosis of asthma.

Statistical Analysis

Treatment cohorts were matched 1:1 according to pre-
index demographics and comorbidities using a greedy algo-
rithm."? Cohorts were compared using bivariate analysis (ie,

x* or Wilcoxon rank sum test) for the preindex period. The

ment cohorts was examined using multivariate generalized
linear regression modeling to control for the effect of pre-
index comorbidities, demographics, and resource utilization
that were not accounted for in the propensity score matching.
For all analyses, 2-sided P <.05 was considered statistically

significant.

RESULTS

Descriptive Statistics

Unmatched Patients. The initial selection process identified
3064 patients with mild asthma who received mometasone fur-
oate and 1273 patients who received beclomethasone dipropi-
onate (Figure 1). On average, patients with mometasone furoate
or beclomethasone dipropionate claims were approximately 40
years of age, and about 61% to 65% of patients in both drug
cohorts were female (Table). There were no significant differ-
ences between treatment groups in the mean number of prein-
dex SABA canister claims. Except for rhinitis, there were no
significant differences between the unmatched patient cohorts
in the incidences of any measured preindex comorbidities.

Propensity Score-Matched Patients. The total sample
size for the matched patient population was 2546 (ie, 1273

patients in each drug cohort) (Table). A comparative analysis
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B Figure 2. Multivariate Generalized Linear
Regression Modeling Analyses of Postindex
Adherence and Asthma Outcomes
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SABA indicates short-acting B,-agonist.

Postindex adherence to prescribed medication (A), mean exacerbations
per patient (B), and mean SABA canister claims per patient (C) were
assessed among propensity score—-matched patients.

ap <.001.

bp- 002

of the preindex propensity score-matched variables indicated
that the cohorts receiving mometasone furoate and beclo-
methasone dipropionate were well matched. Comparisons
between cohorts indicated that all preindex variables were

associated with P >.05, except for the incidence of sinusitis

(32.4% for mometasone furoate and 36.1% for beclometha-

sone dipropionate, P <.05).

Multivariate Generalized Linear Regression
Modeling Analyses of Patient Adherence
and Asthma Control Among Propensity
Score-Matched Patients

Multivariate generalized linear regression modeling analyses
indicated that the cohort receiving mometasone furoate had
better adherence and asthma control than the cohort receiving
beclomethasone dipropionate, including significantly greater
postindex adherence as measured by the percentage of days cov-
ered (29.5% vs 20.2% respectively, P <.001), fewer postindex
exacerbations per patient (mean, 0.12 vs 0.19, P = .002), and
decreased postindex SABA canister claims per patient (mean,
0.9 vs 1.1, P <.001) (Figure 2). The distribution frequency of
prescriptions showed that more patients in the cohort receiving
mometasone furoate had at least 2 prescriptions (indicating refills
beyond the index prescription) compared with the cohort receiv-
ing beclomethasone dipropionate (Figure 3). Overall, signifi-
cantly more patients in the cohort receiving methasone furoate
had >2 prescriptions compared with those in the cohort receiving

beclomethasone dipropionate (59.6% vs 46.2%, P <.001).

DISCUSSION

Multivariate analyses indicated that patients with mild
asthma and prior medication use who began mometasone
furoate treatment had better adherence, fewer exacerbations,
and decreased SABA canister claims in the postindex pe-
riod than patients who began beclomethasone dipropionate
treatment. It is possible that the reduction in exacerbations
and SABA canister claims observed in the cohort receiving
mometasone furoate compared with the cohort receiving
beclomethasone dipropionate may have been driven by im-
proved adherence. The reason for improved adherence among
patients who received mometasone furoate versus those who
received beclomethasone dipropionate was most likely due to
differences in dosing regimen convenience (ie, once daily vs
twice daily). Mometasone furoate is indicated for twice-daily
dosing only in patients with severe asthma receiving chronic
oral corticosteroids. The patients selected for this study were
categorized as having mild asthma and likely were prescribed
a once-daily dosing regimen, although we were unable to de-
termine this information. Previous studies have shown that
adherence to prescribed therapy increases with fewer daily
doses of medication among patients with various chronic dis-
eases,’ including asthma.”® Current NAEPP guidelines' en-
courage physicians to assess and promote patient adherence

to prescribed asthma treatment and state that adherence is
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optimized when the number of daily medication doses is lim-
ited. In a review of 29 qualitative articles in which perspec-
tives of patients with asthma about treatment were assessed,
one of the “high emphasis factors” among adult patients with
asthma that influenced their nonadherence to prescribed
asthma medication was inconvenience of medication use,
which included having to take multiple medication doses per
day.'"* Although adherence herein was significantly better in
the cohort receiving mometasone furoate versus the cohort
receiving beclomethasone dipropionate, nonadherence was
still common in both groups (70.5% vs 79.8% of days). This
is not unexpected, as adherence in real-world situations is
generally much lower than that in a clinical trial setting.

It is clear that enhanced patient adherence correlates with
improved asthma outcomes.”” The present analysis suggests
that patient adherence to prescribed ICS treatment may be
associated with reduced asthma exacerbations in patients with
mild asthma. This finding is supported by a previous large ret-
rospective study" of a managed care database (n = 97,743),
which found that patients with asthma who were more com-
pliant to their prescribed asthma medication (including ICSs,
which were noted as the index asthma medication prescription
in 53.2% of all patients) had a reduced incidence of asthma-
related exacerbations compared with less compliant patients
(P <.001). Limiting asthma exacerbations is a key component
of achieving optimal asthma control. Patients with a history of
experiencing asthma exacerbations are at higher risk for more

16 and may experience a decline in

exacerbations in the future
long-term lung function.'” Furthermore, patients with a history
of asthma-related hospital admissions or intensive care unit ad-
missions are at significantly increased risk of near-fatal and fa-
tal asthma.'® Although the present study assessed patients with
mild asthma having low asthma exacerbation rates, current
NAEPP guidelines! note that the frequency and severity of ex-
acerbations may fluctuate for patients in any severity category
and that preventing recurrent exacerbations and minimizing
the need for emergency department visits or hospitalizations
are goals of therapy for achieving optimal asthma control in
all patients.

The presence of sinusitis may also have had a role in the
exacerbation differences. After propensity score matching,
sinusitis was the only covariate that was significantly dif-
ferent between the cohorts (greater in the cohort receiving
beclomethasone dipropionate). Dixon et al' reported post
hoc analysis results of 2 clinical trials that examined the re-
lationship between the presence of allergic rhinitis, sinusitis,
and asthma. In the first trial with a patient population (n =
488) that had poorly controlled asthma, subjects with sinus-
itis had a significantly increased exacerbation rate compared

with subjects without sinusitis (P <.01). However, in the

B Figure 3. Distribution Frequency of Prescriptions
During the Postindex Period
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second trial among patients (n = 1994) with mild asthma,
there was no significant difference in exacerbation rates be-
tween subjects with and without sinusitis. The patients in
the present study had mild asthma; based on the results by
Dixon et al, their exacerbation rate would not be affected
by the presence of sinusitis. However, this possibility cannot
be ruled out.

Limiting SABA rescue medication use is another impor-
tant component of asthma control. Current NAEPP guide-
lines! state that infrequent SABA rescue medication use (<2
days/week) is a goal of asthma therapy for reducing asthma-
related impairment, and prolonged SABA use is associated
with increased risk of serious adverse events.?® The NAEPP
guidelines also note that the use of more than 1 SABA can-
ister every 1 to 2 months may suggest an overreliance on
SABA rescue medications and inadequate asthma control?!
that is associated with an increased risk of emergency de-
partment visits or hospitalization.?*** Increased SABA res-
cue medication use also has important pharmacoeconomic
implications. The mandatory conversion from chlorofluoro-
carbon to hydrofluoroalkane aerosol propellants in SABA
metered dose aerosols has added significant cost to SABA
rescue medications,”® which is underscored by the large
global economic burden of asthma.?® Data from the present
analysis indicate that mometasone furoate is associated with
fewer postindex SABA canister claims than beclomethasone
dipropionate, which could correlate with improved patient

outcomes and reduced asthma-related healthcare charges.
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Further prospective clinical trials are necessary to test this
hypothesis.

Several limitations may be considered with these study
data, including difficulty in categorizing asthma severity
without using predefined clinical variables, potential for er-
rors in a claims database, and uncertainty in assessing how
prescribed medication was used (eg, dosing regimen, compli-
ance). Such limitations are a part of all retrospective claims
database analyses and should not preclude the development
of important conclusions using these data.

In conclusion, results of multivariate analyses from the
present study collectively suggest that adherence may be bet-
ter with mometasone furoate versus beclomethasone dipro-
pionate, which may result in fewer exacerbations and more
limited use of SABA rescue medications. Further clinical
trials are necessary to more conclusively explore this hy-
pothesis. However, adherence is often closely regulated in
a prospective clinical trial. As such, retrospective analyses
such as those herein are valuable tools for garnering real-
life perspectives on adherence to controller therapy among

patients with asthma.
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