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ABSTRACT

BACKGROUND: Allergic rhinitis (AR) is a common condition that can be
treated with a number of different therapies. Treatments such as intranasal
antihistamines (INAs) and intranasal steroids (INSs) are widely used by AR
patients. For some allergy sufferers, a combination of therapies, specifi-
cally an INA and an INS, is required to address their symptoms. A new
treatment, the formulation of azelastine hydrochloride and fluticasone pro-
pionate used as a single spray (MP-AzeFlu), has become available for AR
patients who need both types of treatment. In this regard, the comparison
with the alternative concomitant use of INAs and INSs is of interest. The
current study examines the health care resource utilization and costs for
each cohort.

OBJECTIVE: To examine the resource utilization and costs associated with
AR for patients treated with MP-AzeFlu or concurrent therapy with single-
ingredient INA and INS sprays (free-combination therapy).

METHODS: A retrospective administrative claims study for commercially
insured patients from a large U.S. health plan was performed. Patients with
an AR diagnosis and a prescription claim for MP-AzeFlu or free-combina-
tion therapy between September 1, 2012, and September 30, 2013, were
identified. Patients were aged at least 12 years at index date (first prescrip-
tion fill for intranasal therapy) and were required to have 12 months pre-
index and 6 months post-index of continuous enroliment. Health care
resource utilization and costs were assessed for the post-index period. The
cohorts were adjusted on baseline demographic and clinical characteristics
using inverse propensity treatment weights. Other covariates, prescriber
specialty, product switching during the post-index period, and pre-index
total costs were included in the regression models measuring outcomes.
One clinical characteristic of interest was the presence of asthma as
comorbidity. A subset analysis of AR patients with asthma was also
performed.

RESULTS: All-cause-related pharmacy fills as well as pharmacy, medical,
and total costs were significantly reduced by using MP-AzeFlu (N=810)
instead of the free combination of drugs (N=726). For AR-related health
care resource utilization, the MP-AzeFlu cohort had significantly fewer
pharmacy fills than the free-combination cohort (1.01 and 1.17, respec-
tively; P<0.001) with no significant difference in outpatient services and
specialist visits (P=0.139 and P=0.117, respectively). Six-month AR-related
pharmacy and total costs were significantly lower (P<0.001 and P=0.001)
for the MP-AzeFlu cohort ($128 and $334, respectively) than the free-com-
bination cohort ($268 and $458, respectively). There was no statistically
significant difference in AR-related medical costs between the 2 cohorts
(P=0.454). For the subcohort of AR patients with asthma, the MP-AzeFlu
cohort had lower 6-month asthma resource utilization and costs than the
free-combination cohort.

CONCLUSIONS: These findings suggest that, for AR patients needing INAs
and INSs, the single-spray formulation MP-AzeFlu had better economic out-
comes than for patients who rely on the free combination of these agents.
MP-AzeFlu also appears to keep asthma-related utilization and costs down
for those AR patients who also suffer from asthma. Potential explanations
for these findings are explored.
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What is already known about this subject

Allergic rhinitis (AR) is one of the most common chronic condi-
tions in the United States, with close to 38% of patients also suf-
fering from asthma.

Successful management of AR can be a challenge and can lead to
dissatisfaction with the more common pharmacotherapies (intra-
nasal steroids [INSs] or intranasal antihistamines [INAs]).
MP-AzeFlu is a safe and effective treatment of AR in patients who
require dual therapy with an INS and an INA.

What this study adds

This study compared MP-AzeFlu with free-combination therapy
and examined the use of MP-AzeFlu and its effect on health care
resource utilization and costs for patients with AR and those with
concurrent asthma.

AR patients prescribed MP-AzeFlu had similar or less utilization
than patients taking a combination of INA and INS drugs (free com-
bination); pharmacy costs and total costs were lower for patients on
MP-AzeFlu, while AR-related medical costs were similar to those on
the free combination of therapies.

For AR patients also diagnosed with asthma, those prescribed
MP-AzeFlu had similar use of emergency department services,
outpatient services, and specialist visits, but significantly fewer
pharmacy fills than those prescribed a free combination of INA and
INS products.

llergic rhinitis (AR), characterized by sneezing, nasal

congestion, nasal itching, and rhinorrhea, is one of

the most common chronic conditions in the United
States, affecting approximately 22% of adults and up to 40%
of children."* The prevalence of AR has been on the rise for
many years, and it is currently the sixth most common chronic
disease in the United States, leading to $18 billion of medical
costs annually.’

Not surprisingly, AR has a significant detrimental impact
on the quality of life of afflicted individuals as well as lead-
ing to substantially increased health care costs.®® Asthma is a
common comorbid condition in patients with AR’ In the
United States, up to 38% of AR patients suffer from asthma,
and as many as 90% of patients with asthma suffer from
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concurrent AR.? It is unclear whether AR is a trigger or compo-
nent cause for asthma, but AR is a source of diminished quality
of life for individuals with asthma. Additionally, in individuals
with both conditions, AR is associated with poorly controlled
asthma, including more frequent asthma exacerbations and
asthma-related emergency department (ED) visits, while treat-
ment of AR is associated with fewer asthma-related hospital
admissions and ED visits.!'*

Most cases of AR respond to pharmacotherapy, including
oral antihistamines, decongestants, intranasal steroid (INS)
sprays, intranasal antihistamine (INA) sprays, and immuno-
therapy. INSs and INAs are the primary medical therapies used
and may alternatively be used as first-line monotherapy agents
for patients with intermittent or mild persistent forms of AR."®

Despite the wide variety of therapies that exist, successful
management of AR remains a challenge. Inadequate symptom
control can often lead to dissatisfaction in patients taking pre-
scription AR treatments, resulting in poor medication adher-
ence or increasing reliance on over-the-counter medication.'®
Escalation of medical management to include combination
therapies is recommended for patients with more difficult to
control disease, such as those with moderate-to-severe, per-
sistent AR

Until recently, patients needing a stronger pharmaceutical
treatment than INSs had limited options. A new treatment,
the formulation of azelastine hydrochloride and fluticasone
propionate used as a single spray (MP-AzeFlu), has become
available for AR patients who need treatment with an INS and
an INA." Previous research has demonstrated that this new
MP-AzeFlu formulation has an excellent safety profile and has
been shown to be more effective in controlling AR symptoms
than other first-line therapies.!™® While previous studies have
examined the clinical effectiveness of MP-AzeFlu compared
with other therapies, there is a paucity of research on the
impact of this AR treatment regimen on health care resource
utilization and costs.

The purpose of this study was to determine health care uti-
lization and costs of patients with AR using MP-AzeFlu in com-
parison with those patients using the potential alternative free
combination of INS spray and INA spray. In order to investigate
this relationship, we performed a retrospective claims-based
study of commercially insured individuals. Previous studies
have likewise used insurance claims data to compare resource
utilization and costs for medical treatments of AR.'*2° We focus
specifically on health care utilization and costs related to AR
and asthma in AR patients treated with either MP-AzeFlu or
the free combination of INS and INA.

Methods
Data Source
All data for the current study were from the Humana admin-
istrative claims database between September 1, 2011, and
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March 31, 2014, for commercially insured patients. The data-
base contained patient enrollment and medical and pharmacy
claims data. Enrollment data included patient demograph-
ics such as age, sex, and geographic region. Medical claims
data included diagnosis codes based on the International
Classification of Diseases, Ninth Revision, Clinical Modification
(ICD-9-CM) associated with medical encounters and financial
information. Pharmacy claims included fill dates for prescrip-
tions, national drug codes, and drug cost data. The current
study was submitted and approved by Schulman Associates
Institutional Review Board before study initiation.

Patient and Cohort Selection
Two cohorts of commercially insured patients were identi-
fied based on the type of intranasal treatment prescribed—
MP-AzeFlu or free-combination therapy (INS and INA). Patients
in both cohorts had to have a prescription claim for either
MP-AzeFlu or free-combination therapy between September 1,
2012, (corresponding to the month of launch of MP-AzeFlu)
and September 30, 2013, with 1 claim for a diagnosis of AR
(ICD-9-CM: 477.xx) or chronic rhinitis (ICD-9-CM: 472.0)
between September 1, 2011, and March 31, 2014. The first
prescription claim identified for patients was designated as
their index date. The index date for the MP-AzeFlu cohort con-
sisted of the first prescription claim for that treatment, while
the free-combination therapy cohort index date was the first
prescription claim for an INA and an INS that occurred within
7 days of each other or showed an overlap of prescriptions for
90 days. All patients included in the current study had to be
newly initiating on either of the therapies. This meant there
could be no claim for an intranasal treatment prior to the
index date for any participant to be included. To ensure study
patients had no prior intranasal therapy claims, inclusion crite-
ria included a 12-month period of health care coverage with no
prescriptions and pharmacy fills for intranasal therapy.
Further inclusion criteria consisted of patients being
between the ages of 12 and 89 years and having at least
12 months pre- and 6 months post-index continuous enroll-
ment. Patients were excluded from either cohort if they had
1 claim for a diagnosis at any point during the identification
period (September 1, 2012, to September 30, 2013) for end-
stage renal disease (ICD-9-CM: 585.6), cancer (ICD-9-CM:
140.xx-172.xx and 174.xx-208.xx), pregnancy (ICD-9-CM:
630.xx-679.xx, V22.xx, and V23.xx), or organ transplant
(ICD-9-CM: V42.xx); were older than 89 years, or had any
claims for an INS or an INA within 1 year of the index date.
Patients aged younger than 19 years and residing in Nebraska,
Delaware, or Alabama were also excluded due to laws in those
states prohibiting research using patients younger than 19
years. Figure 1 displays attrition counts for both study cohorts.
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m Selection of Patients for the MP-AzeFlu and Free-Combination Therapy Cohorts

Intranasal claim between September 1, 2012, and September 30, 2013
Diagnosis of AR or CR between September 1, 2011, and March 31, 2014
N=222 371

—

\

( MP-AzeFlu Cohort Selection

) (

MP-AzeFlu Cohort Selection

\4
MP-AzeFlu prescription fill
n=4,944
(99% excluded)

)

Y

Free-combination prescription fill
n=10,339
(95% excluded)

\

Patients between ages 12 and 89 years \
n=4,867
(1.6% excluded)
12 months pre- and 6 months post-index continuous enroliment
n=3,278
(32.6% excluded)

Y
INA & INS claim within 7 days or overlap in Rx for 90 days
n=6,009
(42% excluded)

\ 4

Patients between ages 12 and 89 years
n=5,801
(3.5% excluded)
12 months pre- and 6 months post-index continuous enroliment
n=3,775
(34.9% excluded)

D2 A R

\ 4

Commercially insured patients with no previous \ Commercially insured patients with no previous \
intranasal prescription intranasal prescription
n=810 n=726
(75.3% excluded) Y. (80.8% excluded) Y.

\ 4

AR=allergic rhinitis; CR = chronic rhinitis; INA = intranasal antihistamine; INS = intranasal steroid; Rx = prescription.

Study Measures
Demographic
and clinical characteristics were examined for the 12-month
baseline period for patients in each cohort. Demographic char-
acteristics included age, sex, and geographic locale. Geographic
locale was further broken out by states with the largest plan
populations (Florida, Georgia, Louisiana, Texas, Kentucky,
and Tennessee) and then by regions (South, Midwest, Central,
Mountain, East, Upper Midwest, and West). The season for
each patient’s index date was also tracked as winter (December,
January, February); spring (March, April, May); summer (June,
July, August); and fall (September, October, November).
Clinical characteristics included a Deyo-Charlson
Comorbidity Index (DCCD score that was calculated for each
patient.”! Other pre-index conditions that were flagged and
tracked included asthma (ICD-9-CM: 493.xx), acute sinusitis
(ICD-9-CM: 461.xx), chronic sinusitis (ICD-9-CM: 473.xx),
sleep apnea (ICD-9-CM: 327.23 and 780.57), nasal polyps

(ICD-9-CM: 471.xx), allergic rhinoconjunctivitis (ICD-9-CM:
372.14), and nonallergic conjunctivitis (ICD-9-CM: 372.05).

All-cause and AR-related
health care resource utilization were calculated using all
post-index medical and pharmacy claims. The index event
was excluded from the post-index period. For the AR- and
asthma-related utilization, only those medical and pharmacy
claims associated with a diagnosis of AR or asthma were used.
A diagnosis for AR or asthma could appear in any of the 9
diagnoses positions within the claims data. However, more
than 90% of the claims for AR for the cohort patients were
found in the primary position. Health care utilization was
calculated for all 3 breakdowns (all-cause, AR-related, and
asthma-related) for ED services, outpatient services, special-
ist visits, and pharmacy fills. ED services were assessed by
counting the distinct service dates at an ED as defined by the
place of treatment code found on the medical claim. Outpatient
services included the count of distinct service dates and

1428 Journal of Managed Care & Specialty Pharmacy JMCP December 2016 Vol. 22, No. 12 www.jmcp.org



A Comparison of Health Care Resource Utilization and Costs for Patients with Allergic Rhinitis on
Single-Product or Free-Combination Therapy of Intranasal Steroids and Intranasal Antihistamines

distinct providers for claims where the place of treatment is
listed as outpatient. Specialist visits were a subset of outpatient
visits where the provider is a specialist as specified by the phy-
sician specialty code on the claim. Pharmacy fills consisted of
the count for distinct service dates (fill date) and national drug
code. Pharmacy fills were normalized so that each fill could
be equated to a 30-day supply. Furthermore, the INA and
INS fill pairings for the free-combination cohort were counted
as 1 fill for the index fill and all subsequent pharmacy fills.
Both prescriptions were key for patients to be included in the
cohort. By counting the combination of prescriptions as 1 fill,
there would be no artificial representation by including each
product as 1 fill.

For AR-related utilization, medical utilization was defined
as any claim containing a diagnosis code for AR (ICD-9-CM:
477.0,477.2,477.8,477.9); chronic rhinitis ICD-9-CM: 472.0);
acute sinusitis (ICD-9-CM: 461.xx); or chronic sinusitis (ICD-
9-CM: 473.xx); or if the claim line procedure code was asso-
ciated with allergy testing (Current Procedural Terminology,
41 Edition [CPT-4]: 95004-95075) or allergy immunotherapy
(CPT-4: 95115-95199). Pharmacy utilization was defined as
any pharmacy claim for a product used to treat allergies (see
Appendix for complete list, available in online article).

For asthma-related utilization, medical utilization was
defined as any claim containing a diagnosis code for asthma
(ICD-9-CM: 493 .xx). Pharmacy utilization was defined as any
claim for a product used to treat asthma (see Appendix for
complete list).

Similar to calculations performed for
health care utilization, all-cause, AR-related, and asthma-
related health care costs were calculated. Costs were exam-
ined for all medical, pharmacy, and total (sum of medical
and pharmacy) costs. The allowable amount, defined as the
amount remitted to the providers, found in the claims data was
used in the analysis of health care costs for the current study.
As in health care resource utilization, the index fill cost was
excluded from the post-index period calculations with all post-
index costs measured during the 6-month period following the
index date for patients. All health care costs were adjusted to
2013 dollars, as it was the last complete calendar year for the
study observation. The medical consumer price index is used
for the adjustment.

Statistical Analysis

All analyses were conducted using SAS software package 9.3
(SAS Institute, Cary, NC). For the demographic and clinical
characteristics, means and standard deviations were calculated
for continuous variables. For any categorical variables, counts
and percentages were calculated. For the demographic and
clinical characteristics, comparisons between the cohorts were
conducted using t-tests for all continuous variable data and chi-
square tests for all categorical data.

www.jmcp.org  Vol. 22, No. 12

To minimize the risk of selection bias for the 2 cohorts
before computing any outcome measures, inverse propensity
treatment score weighting (IPTW) was employed.?? IPTW
was used to balance the differential characteristics of patient
cohorts. Age, sex, DCCI and other comorbid conditions,
geographic region, and season were the characteristics that
contributed to the weights used for the IPTW adjustment.
Unadjusted (scores prior to matching) and adjusted (scores
following matching) results are presented for demographic and
clinical baseline characteristics. All health care resource utili-
zation and cost outcomes presented are adjusted.

Generalized linear models using a log-link function and
gamma distribution were generated to assess health care costs,
and linear regression models were generated to assess mea-
sures of health care utilization as our dependent variables and
AR treatment (MP-AzeFlu vs. the free-combination therapy)
as the independent variable. The demographic and clinical
characteristics identified for patients in each cohort were
included in the models as covariates. Least squares means were
computed for both utilization and costs. Along with the IPTW
adjustment, the least squares means for utilization and costs
were also adjusted for prescriber type (general practitioner,
specialist, or unknown), switching status (whether the patient
switched treatments during the post-index period), and pre-
index total costs (used when looking at all 3 categories of cost
post-index). Significance for all analyses was set at a 0.05 alpha
level a priori.

Results
Figure 1 shows the selection criteria and final attrition counts for
each of the study cohorts. A total of 222,371 patients with a diag-
nosis of AR or chronic rhinitis were initially identified. Of those
patients, 810 had an index prescription for MP-AzeFlu, and 726
had an index prescription for the free-combination therapy.

Demographic and Clinical Characteristics

Table 1 shows unadjusted and IPTW-adjusted baseline
(12 months prior to index prescription) demographic and
clinical characteristics for the MP-AzeFlu and free-combination
cohorts. In an examination of the unadjusted descriptive
results, the mean age for patients in both cohorts was 42 years,
and 43% MP-AzeFlu and 45% free-combination patients were
male. Of the geographic regions served by the health plan,
the largest representation of patients was found in the South
for both the MP-AzeFlu and free-combination cohorts (85%
and 78%, respectively), with the second largest found in the
Midwest (10% and 16%). A very small sample of patients was
located in the West (5% and 6%, respectively), and none were
located in the Northeast. Overall mean DCCI scores were low
for both the MP-AzeFlu and free-combination cohorts (0.19
and 0.22, respectively). Of the other specific comorbid con-
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Unadjusted and Adjusted Mean (Age) and Percentages for the Demographic and Clinical
Characteristics for Both Study Cohorts in the Commercial Population

Unadjusted Adjusted
MP-AzeFlu Free Combination MP-AzeFlu Free Combination
Total sample size 810 726 810 726
Age, years, mean 42.6 42.6 41.2 41.6
Sex, % male 43.2 45.2 40.0 40.6
Geographic region
South 854 78.2 74.9 744
Northeast 0.0 0.0 0.0 0.0
Midwest 9.5 16.1 19.1 20.1
West 5.1 5.6 6.0 5.5
Comorbidities
Asthma 13.5 15.6 10.7 10.8
Acute sinusitis 275 263 23.6 243
Chronic sinusitis 16.9 15.6 11.3 9.9
Sleep apnea 75 5.5 44 3.7
Nasal polyps 1.7 2.3 1.3 0.9
Allergic rhinoconjunctivitis 54 44 2.5 22
Nonallergic conjunctivitis 1.6 1.5 1.3 1.3
DCCI, mean 0.19 0.22 0.14 0.15
Regions used for propensity score
Florida 15.9 114 14.9 15.8
Georgia 105 9.4 77 8.5
Louisiana 52 7.9 5.0 5.2
Texas 37.9 38.4 31.9 31.8
Kentucky 8.3 5.8 8.8 72
Tennessee 4.9 4.0 4.1 3.5
South 23 1.2 1.9 2.3
Midwest 2.6 5.1 4.2 4.6
Central 2.7 4.1 3.7 3.8
Mountain 2.3 2.6 2.9 2.8
East 0.0 0.0 0.0 0.0
Upper Midwest 4.6 7.0 11.8 11.8
West 2.7 3.0 3.1 2.7
Seasons
Winter 283 277 24.8 24.3
Spring 315 23.6 28.7 282
Summer 22.7 19.6 18.7 18.4
Fall 17.5 29.2 27.8 29.1

DCCI=Deyo-Charlson Comorbidity Index.

ditions tracked, acute sinusitis (28% and 26%, respectively),
asthma (14% and 16%), and chronic sinusitis (17% and 16%)
were the most common among both cohorts. Small percentages
of patients also suffered from sleep apnea, allergic rhinocon-
junctivitis, and nasal polyps (between 2% and 8%). The major-
ity of patients received their index prescription during the fall,
winter, and spring months of the identification period, with the
fewest patients receiving index prescriptions during the sum-
mer months (June, July, and August). After IPTW adjustments
were applied, the demographic and clinical characteristics were
well matched.

Health Care Resource Utilization

Health care utilization was examined using all medical and
pharmacy claims (all-cause utilization) as well as for AR-related
claims during the 6 months following patients’ index prescrip-
tion. Table 2 shows the least squares means for 4 utilization
categories examined across the 2 cohorts. With respect to all-
cause utilization, patients in the MP-AzeFlu cohort had slightly
fewer ED visits (0.30) and outpatient services (7.96) than those
in the free-combination cohort (ED visits, 0.38 and outpatient
services, 8.06), but these comparisons were not statistically sig-
nificant (ED, P=0.255; outpatient services, P=0.624). Patients
in both cohorts had approximately 5 specialist visits during the
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Six-Month Health Care Resource Utilization Least Squares Means for Each Study Cohort
for All-Cause and Allergic Rhinitis-Related Utilization

All-Cause Related Allergic Rhinitis Related
MP-AzeFlu Free Combination MP-AzeFlu Free Combination
N=810 N=726 P Value? N=810 N=726 P Value?
Emergency department visits 0.30 0.38 0.255 0.00 0.01 b
Outpatient services 7.96 8.06 0.624 213 1.81 0.139
Specialist visits 5.33 5.25 0.814 1.73 1.53 0.117
Pharmacy fills 11.26 12.97 <0.001 1.01 1.17 <0.001

aP values for health care resource utilization were found using linear regression.

bBecause there were no claims for emergency department visits for the MP-AzeFlu cohort, there was no statistical test performed and therefore no P value to report.

6 months following their AR diagnosis and index therapy pre-
scription. However, patients in the free-combination cohort had
significantly more pharmacy fills (12.97; P<0.001) following
their index prescription than those using MP-AzeFlu (11.26).

With respect to AR-related utilization, patients in the
MP-AzeFlu cohort had slightly more outpatient services (2.13)
and specialist visits (1.73) related to AR than the free-combi-
nation cohort (1.81 and 1.53, respectively), but this was not
statistically significant (outpatient services, P=0.139; specialist
visits, P=0.117). Neither cohort had claims for ED visits during
the 6 months after filling the index therapy. Just as with the
all-cause analysis, patients in the free-combination cohort had
significantly more AR-related pharmacy fills post-index (1.17)
than the MP-AzeFlu cohort (1.01; P<0.001).

Health Care Costs
Health care costs were likewise classified as all-cause or
AR-related. These costs included all pertinent medical, phar-
macy, and total (the sum of medical and pharmacy) costs.
Table 3 shows the least squares means for these costs in the
MP-AzeFlu and free-combination cohorts. Total pharmacy
costs (excluding the index fills for MP-AzeFlu or free combi-
nation of drugs) for the MP-AzeFlu cohort ($729) were sig-
nificantly lower than for the free-combination cohort ($1,094;
P<0.001). Total medical costs and total costs were significantly
lower (P=0.003 and P<0.001, respectively) for the MP-AzeFlu
patients ($2,161 and $2,890, respectively) than for the free-
combination patients ($2,315 and $3,409, respectively).
AR-related pharmacy costs were significantly lower
(P<0.001) for the MP-AzeFlu cohort ($128) compared with
the free-combination cohort ($268). If the cost of the nasal
spray fills on the index dates is included, the mean AR-related
pharmacy costs increase about $150—from $128 to $279 for
the MP-AzeFlu cohort and from $268 to $418 for the free-
combination cohort, and this cost differential between the
2 cohorts remains statistically significant (P=0.048). AR-related
medical costs were similar for the MP-AzeFlu patients ($206)
and the patients in the free-combination cohort ($190)
6 months following their index prescription fill, and this was
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not statistically significant (P=0.454). Total costs were also
lower for the MP-AzeFlu cohort patients ($334) than for the
free-combination cohort ($458; P=0.001). This difference in
total costs remains quantitatively similar and statistically sig-
nificant even if the cost of the nasal spray fills on the index
date is included.

Asthma-Related Utilization and Costs

Patients in both cohorts with a concurrent diagnosis of asthma
were examined separately for utilization and costs. Of the
originally identified cohorts, 109 patients on MP-AzeFlu and
113 patients on the free-combination therapy also had a diag-
nosis of asthma. For these patients, asthma-related claims
(both medical and pharmacy) were assessed and are reported
in Table 4. Asthma-related utilization mirrored our findings
for all-cause utilization. Patients in the MP-AzeFlu cohort had
slightly fewer outpatient services (0.98) and specialist visits
(0.80) than the free-combination cohort (1.30 and 0.87, respec-
tively), and these differences were not statistically significant
(outpatient services, P=0.221; specialist visits, P=0.410). ED
visits were similar across both cohorts. Free-combination
patients also had significantly more prescription fills (3.35)
than the MP-AzeFlu cohort patients (1.50) following the index
day (P<0.001).

Total pharmacy costs were significantly higher (P=0.008)
for the free-combination cohort patients ($928) than for the
MP-AzeFlu patients ($192). Total medical costs were low but
similar for the MP-AzeFlu cohort ($351) and free-combination
cohort ($333; P>0.100). Total costs were significantly higher for
the free-combination cohort ($1,260) than for the MP-AzeFlu
cohort ($543; P=0.020).

Discussion
This retrospective claims-based study examined the health care
resource utilization and costs associated with AR for patients
treated with MP-AzeFlu or concurrent, free-combination
therapy with single-ingredient INA and INS sprays. Because AR
is one of the most chronic conditions among the U.S. popula-
tion, finding the appropriate therapy to relieve AR symptoms
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Six-Month Health Care Costs Least Squares Means for Each Study Cohort for
All-Cause and Allergic Rhinitis-Related Costs

All-Cause Related Allergic Rhinitis Related
MP-AzeFlu Free Combination MP-AzeFlu Free Combination
N=810 N=726 P Value? N=810 N=726 P Value?
Pharmacy costs $729 $1,094 <0.001 $128 $268 <0.001
Medical costs $2,161 $2,315 0.003 $206 $190 0.454
Total costs $2.,890 $3,409 <0.001 $334 $458 0.001

aP values for health care costs were found using generalized linear models.

and reduce AR-associated health care costs is of societal impor-
tance. The results for this study suggest that health care resource
utilization and costs are different for those patients taking
MP-AzeFlu than for those patients prescribed both an INA and
an INS. Specifically, we found that AR patients who were treated
with MP-AzeFlu experienced fewer all-cause, AR-related, and
asthma-related pharmacy fills, and lower all-cause, AR-related,
and asthma-related pharmacy costs compared with patients on
free-combination therapy with an INA and an INS.

There are many studies that speak to the efficacy and safety
of MP-AzeFlu for patients with moderate-to-severe seasonal
allergies.'” However, since MP-AzeFlu is a new intranasal ther-
apy, its impact on health care resource utilization and costs has
not been assessed until now. This is the first study to examine
how patients taking this particular therapy compared with
similar patients on a free combination of INA and INS drugs.

Current research shows that there is an incremental increase
in the utilization and costs for individuals diagnosed with
AR.* Our findings for health care utilization and costs for
AR patients taking the free combination of therapies are
similar to those found in other studies. In a 2011 study by
Bhattacharyya,” patients with AR averaged 3.25 office visits,
8.95 prescription fills, more than $1,400 in total costs, and
$876 in pharmacy costs annually, which are similar to results
found here for all-cause costs and utilization by AR patients on
a free combination of INA and INS but are higher than costs
we have found to be incurred by AR patients on MP-AzeFlu.
(MP-AzeFlu became available in 2012 and therefore was not
included in previous studies of health care utilization and
costs.) In order for any significant difference to occur between
these 2 cohorts, there needed to be a large difference in the
count of utilization services. While the free-combination
cohort had higher means for ED visits and outpatient services,
this did not equate to significantly higher utilization. However,
the higher count of services would be associated with higher
costs, since 1 ED visit can generate higher costs.

TABLE 4

Six-Month Asthma-Related Health
Care Resource Utilization and Cost
Least Squares Means for Each Study
Cohort for Patients with Concurrent
Diagnosis of Asthma

Asthma-Related Utilization and Costs
Free
MP-AzeFlu |Combination
N=109 N=113 P Value?
Resource utilization
Emergency department visits 0.04 0.01 0.422
Outpatient services 0.98 1.30 0.221
Specialist visits 0.80 0.87 0.410
Pharmacy fills 1.50 3.35 <0.001
Costs
Pharmacy costs $192 $928 0.008
Medical costs $351 $333 0.100
Total costs $543 $1,260 0.020

apP values for health care resource utilization were found using linear regression;
P values for health care costs were found using generalized linear models.

We additionally found that AR-related pharmacy costs were
lower in patients on MP-AzeFlu than in patients on the free
combination of INA and INS. Previous arguments made by
third-party payers against the use of MP-AzeFlu were based
on the immediate and direct cost associated with MP-AzeFlu
relative to the free combination of INA and INS. However, this
approach does not take long-term costs into consideration. We
found that patients on the free combination of INA and INS
had more prescription fills for their nasal sprays over our study
period. Additionally, over time, AR-related pharmacy costs are
only partially composed of either the cost of MP-AzeFlu or the
free combination of an INS and an INA. AR-related pharmacy
costs consisting of other medications such as decongestants
or nasal treatments such as saline irrigations must also be
considered.

In our study, AR patients on the free combination of INA
and INS may have used more expensive ancillary AR-related
therapeutics to supplement their INA and INS, which led to
higher overall AR-related pharmacy costs in comparison with
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patients using MP-AzeFlu. The decision was made to exclude
the index fill cost from all analyses, as this helped to ensure a
clearer examination of all post-index outcomes. While there are
arguments to include the index fill, the only impact of includ-
ing this cost was found for pharmacy utilization, where the fill
count increased by 1 for both groups. The health care costs
increased for both groups, but the cost differential between the
groups was identical and the statistical difference was the same.

Interestingly, we also found lower asthma-related health
care utilization and pharmacy costs in AR patients with asthma
on MP-AzeFlu compared with those on the INA and INS free
combination. The “unified airway hypothesis” suggests that
upper and lower airway inflammation may be linked and that
the exacerbation of one may in turn lead to exacerbation of the
other.***® One explanation for the finding that the MP-AzeFlu
cohort had lower asthma-related pharmacy costs could be bet-
ter control of AR by MP-AzeFlu, leading to better asthma con-
trol, although this remains speculation at this point and other
explanations may exist.

Limitations

This study has several limitations that should be considered
when interpreting the current findings. These findings are
only applicable to the members identified in the study popu-
lation. Additionally, the analyses were only completed for
those patients who had newly initiated to MP-AzeFlu or a free
combination of products. The study did not examine patients
in the Medicaid population, who have previously been shown
to have different utilization patterns and severity of disease
than patients with private insurance (commercial) or Medicare
coverage.”* When examining utilization and costs, only
6 months of data were available for use, which may not be com-
parable to other studies on AR treatments that used 12 months
of post-index data.

While there is a case to be made for using prevalent AR
patients, by focusing on new initiators, confounders to subse-
quent utilization associated with the effects of previous nasal
spray use were removed. The analyses performed here were
also completed for all members, not just new initiators, and
results were similar to those presented here.

The severity of AR-related symptoms or asthma, which is
not available in claims databases, could also not be accounted
for in this study. The relative similarity in unadjusted frequency
of atopic comorbidities such as acute and chronic sinusitis and
nasal polyps between the MP-AzeFlu and free-combination
cohorts suggests that on the whole these 2 cohorts were similar.
However, the definitive lack of AR and asthma severity nonethe-
less potentially confounds our results. Also, as this is a retro-
spective claims-based study, based on the patterns of a select
sample of patients, no causal inferences can be ascertained from
the results. Because these results are limited to a specific cohort
of commercially insured patients at a large health plan, they
cannot be generalized to the larger, external population.

www.jmcp.org  Vol. 22, No. 12

Adherence was not an outcome of interest for this study,
partly because patients’ utilization may vary as a function of
the severity of the symptoms they experience, and the severity
of AR is not available on claims data.

Finally, pharmacy costs included for analyses were limited
to the medications that require a prescription and could be
found in the pharmacy claims, leaving over-the-counter medi-
cation treatments out.

Conclusions

In a comprehensive claims database of commercially insured
patients with AR requiring dual therapy with an INA and an
INS, we found the cohort taking MP-AzeFlu had lower overall,
AR-related, and asthma-related health care utilization and costs
compared with a matched cohort taking the free combination
of an INA and an INS. MP-AzeFlu may offer advantages with
respect to medical costs, in particular, AR- and asthma-related
pharmacy costs, over the free combination of INA and INS.
At the very least, MP-AzeFlu does not appear to be associated
with higher costs. This information should be considered when
treating AR patients who require dual INS and INA therapy, in
particular, those with asthma.
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Allergic Rhinitis and Asthma-Related Treatments for Pharmacy Utilization

AR-Related Treatments

ACRIVASTINE & PSEUDOEPHEDRINE
ALCAFTADINE OPHT

AZELASTINE HCL NASAL

AZELASTINE HCL-FLUTICASONE PROP NASAL
BECLOMETHASONE DIPROPIONATE NASAL
BROMPHENIRAMINE & PHENYLEPHRINE
BROMPHENIRAMINE & PSEUDOEPHEDRINE
BROMPHENIRAMINE MALEATE
BUDESONIDE NASAL

CARBINOXAMINE MALEATE

CETIRIZINE HCL
CETIRIZINE-PSEUDOEPHEDRINE
CHLORCYCLIZINE & PSEUDOEPHEDRINE
CHLORCYCLIZINE HCL
CHLORCYCLIZINE-PHENYLEPHRINE
CHLORPHEN-PE-METHSCOPOLAMINE
CHLORPHEN-PHENYLEPHRINE W/ APAP
CHLORPHEN-PYRILAMINE & PE
CHLORPHENIRAMINE & PHENYLEPHRINE
CHLORPHENIRAMINE & PSEUDOEPHEDRINE
CHLORPHENIRAMINE MALEATE
CHLORPHENIRAMINE W/CODEINE
CHLORPHENIRAMINE-ACETAMINOPHEN
CHLORPHENIRAMINE-DM
CHLORPHENIRAMINE-PSEUDOEPHEDRINE-IBUPROFEN
CICLESONIDE NASAL

CLEMASTINE FUMARATE

CROMOLYN SODIUM OPHT
CYPROHEPTADINE HCL

DESLORATADINE & PSEUDOEPHEDRINE
DESLORATADINE

DEXBROMPHENIRAMINE MALEATE
DEXBROMPHENIRAMINE-PHENYLEPHRINE
DEXCHLORPHENIRAMINE & PSEUDOEPHEDRINE
DEXCHLORPHENIRAMINE-PHENYLEPHRINE
DIPHENHYDRAMINE HCL
DOXYLAMINE-PSEUDOEPHEDRINE
EPINASTINE HCL OPHT

FEXOFENADINE HCL
FEXOFENADINE-PSEUDOEPHEDRINE
FLUNISOLIDE NASAL

FLUTICASONE FUROATE NASAL
FLUTICASONE PROPIONATE NASAL
IPRATROPIUM BROMIDE NASAL
LEVOCETIRIZINE DIHYDROCHLORIDE
LORATADINE & PSEUDOEPHEDRINE
LORATADINE
LORATADINE/PSEUDOEPHEDRINE
LOTEPREDNOL ETABONATE OPHT
METHYLPREDNISOLONE

MOMETASONE FUROATE NASAL
MONTELUKAST SODIUM

OLOPATADINE HCL NASAL

OMALIZUMAB

OXYMETAZOLINE HCL
PHENYLEPH-PYRILAMINE-CHLOPHEDIANOL
PHENYLEPHRINE HCL

PHENYLEPHRINE W/DM-GG
PHENYLEPHRINE-BROMPHEN W/ CODEINE
PHENYLEPHRINE-BROMPHEN-DIHYDROCODEINE
PHENYLEPHRINE-BROMPHENIRAMINE-DM
PHENYLEPHRINE-CHLORPHEN-DM
PHENYLEPHRINE-DEXBROMPHEN-CHLOPHEDIANOL
PHENYLEPHRINE-PYRILAMINE-DM
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PREDNISOLONE SOD PHOSPHATE

PREDNISONE

PSEUDOEPHED-BROMPHEN-DM
PSEUDOEPHED-CHLORPHEN-CHLOPHEDIANOL
PSEUDOEPHED-CHLORPHEN-DM
PSEUDOEPHED-DEXBROMPHENIRAMINE-DM
PSEUDOEPHED-DEXCHLORPHEN-CHLOPHEDIANOL
PSEUDOEPHED-DOXYLAMINE-DM
PSEUDOEPHEDRINE HCL

PSEUDOEPHEDRINE W/COD-GG
PSEUDOEPHEDRINE W/DM-GG
PSEUDOEPHEDRINE-DM-GG W/APAP
PYRILAMINE MAL-PHENYLEPHRINE HCL
PYRILAMINE-PHENYLEPHRINE

SALINE NASAL
THONZYLAMINE-PHENYLEPHRINE
TRIAMCINOLONE ACETONIDE NASAL
ZAFIRLUKAST

Asthma-Related Treatments

ACLIDINIUM BROMIDE

ALBUTEROL SULFATE
ALBUTEROL-IPRATROPIUM
AMINOPHYLLINE
AMINOPHYLLINE-EPHEDRINE-AMOBARBITAL
AMINOPHYLLINE-EPHEDRINE-PB-GG
AMINOPHYLLINE-EPHEDRINE-PB-KI
AMINOPHYLLINE-KI
ARFORMOTEROL TARTRATE
ATROPINE SULFATE
BECLOMETHASONE DIPROPIONATE
BITOLTEROL MESYLATE
BUDESONIDE
BUDESONIDE-FORMOTEROL FUMARATE DIHYD
CICLESONIDE

CLENBUTEROL HCL

CROMOLYN SODIUM
DEXAMETHASONE SODIUM PHOSPHATE
DYPHYLLINE

DYPHYLLINE-GG
DYPHYLLINE-EPHEDRINE-PB-GG
DYPHYLLINE-GUAIFENESIN
EPHEDRINE HCL

EPHEDRINE SULFATE

EPINEPHRINE BITARTRATE
EPINEPHRINE HCL

EPHEDRINE-KI
ETHYLNOREPINEPHRINE
FLUNISOLIDE HFA

FLUTICASONE FUROATE
FLUTICASONE FUROATE-VILANTEROL
FLUTICASONE PROPIONATE
FLUTICASONE-SALMETEROL
FORMOTEROL FUMARATE
GLYCOPYRROLATE

INDACATEROL MALEATE
INDACATEROL-GLYCOPYRROLATE
IPRATROPIUM BROMIDE HFA
IPRATROPIUM-ALBUTEROL
ISOETHARINE HCL

ISOETHARINE MESYLATE
ISOPROTERENOL & PHENYLEPHRINE
ISOPROTERENOL HCL
ISOPROTERENOL SULFATE
ISOPROTERENOL
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Allergic Rhinitis and Asthma-Related Treatments for Pharmacy Utilization (continued)

LEVALBUTEROL HCL
MEPOLIZUMAB
METAPROTERENOL SULFATE
MOMETASONE FUROATE
MONTELUKAST SODIUM
NEDOCROMIL SODIUM
OLODATEROL HCL

OMALIZUMAB

OXTRIPHYLLINE
OXTRIPHYLLINE-GUAIFENESIN
PIRBUTEROL ACETATE
RACEPINEPHRINE HCL
RESLIZUMAB IV

ROFLUMILAST

SALMETEROL XINAFOATE
TERBUTALINE SULFATE

THEO CAL SAL-EPHEDRINE-PB-KI
THEO CAL SAL-EPHEDRINE-PB-KI
THEO SOD GLYC-EPHEDRINE-COD-GG
THEOPHYLLINE

THEOPHYLLINE SOD GLYCINATE-GG
THEOPHYLLINE-EPHED-BUTABARB-GG
THEOPHYLLINE-EPHEDRINE-GG
THEOPHYLLINE-EPHEDRINE-HYDROXYZINE
THEOPHYLLINE-EPHEDRINE-PB-GG
THEOPHYLLINE-EPHEDRINE-PHENOBARBITAL
THEOPHYLLINE-EPHEDRINE-PYRILAMINE-GG
THEOPHYLLINE-GUAIFENESIN
THEOPHYLLINE-IODINATED GLYCEROL
THEOPHYLLINE-KI ELIXIR
THEOPHYLLINE-PSE-BUTABARB-GG
THEOPHYLLINE-PSE-GG

TIOTROPIUM BR-OLODATEROL

TIOTROPIUM BROMIDE MONOHYDRATE
TRIAMCINOLONE ACETONIDE
UMECLIDINIUM BR
UMECLIDINIUM-VILANTEROL

ZAFIRLUKAST

ZILEUTON
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