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ABSTRACT

Introduction: In addition to the considerable
patient and societal burdens, the financial bur-
dens of ankylosing spondylitis (AS) are sub-
stantial. Understanding both all-cause and AS-
specific direct costs in patients with AS is
important if we are to understand the financial
impact on patients with AS and payers in the
United States. This study assessed both all-cause
and AS-specific healthcare utilization and direct
costs in US patients with AS using administra-
tive claims data.

Methods: Adults aged C 18 years enrolled in
the MarketScan� Commercial and Medicare
databases with C 1 inpatient or C 2 non-rule-
out outpatient diagnoses of AS between January
1, 2013, and December 31, 2013, were included.
Patients had continuous enrollment with med-
ical and pharmacy benefits for C 12 months
before and after the index date (first diagnosis).
Non-AS controls were matched up to 5:1 to
patients with AS on age, geographic region,
index calendar year, and sex. All-cause and AS-
specific healthcare utilization and direct costs
were measured during the follow-up period and
reported as per patient per year.
Results: Patients with AS (N = 6679) had sig-
nificantly higher rates of total all-cause inpa-
tient admission (12% vs 6%), emergency
department visits (23% vs 15%), nonhospital-
based outpatient visits (100% vs 84%), hospital-
based outpatient visits (68% vs 46%), other
outpatient services (97% vs 81%), and medica-
tion use (97% vs 82%) compared with matched
controls (N = 19,951). Patients with AS had
approximately tenfold higher median total
healthcare costs than matched controls
($24,978 vs $2139 per patient per year), largely
driven by increased outpatient and pharmacy
costs; P\0.05 for all comparisons. The median
(IQR) total AS-specific healthcare costs were
$10,250 ($774, $28,824).
Conclusion: In this analysis of claims data,
increased outpatient and pharmacy costs were
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key contributors to higher all-cause total
healthcare costs in US patients with AS.
Funding: Novartis Pharmaceuticals Corpora-
tion, East Hanover, NJ.
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INTRODUCTION

Ankylosing spondylitis (AS) is a chronic
inflammatory disorder that mainly affects the
sacroiliac joints and axial skeleton and occurs in
0.1–1% of the US general population [1–5].
Vertebral inflammation can result in structural
changes of the axial skeleton, including bone
growth and fusion [6]. Other clinical manifes-
tations of AS include enthesitis, extra-articular
organ involvement, and peripheral arthritis
[7–10]. Functional disability caused by AS can
result in work restrictions and an inability to
perform daily household activities, and may
cause patients to become too disabled to work
[11–14].

In addition to the considerable patient and
societal burdens, the financial burdens of AS are
substantial and have increased since the intro-
duction of biologic therapies in 2002 for the
treatment of AS [15]. A US study conducted
before the US Food and Drug Association (FDA)
approval of tumor necrosis factor inhibitors
(TNFis) to treat AS showed that the mean
annual direct healthcare costs (e.g., medica-
tions, outpatient visits, hospitalizations, home
help) related to AS were $1755 per patient
($2674 for all-cause direct healthcare costs), and
indirect costs (e.g., lost productivity in the
workplace and disability compensation) were
$4945 per patient; the most significant predic-
tor for the high cost was functional disability
[16].

In a systematic review of the economic bur-
den of AS, which reviewed studies conducted
before and after the approval of TNFis and
mostly included studies from outside the Uni-
ted States, indirect healthcare costs related to AS
were shown to be higher than direct costs rela-
ted to AS [17]. In a study of US healthcare claims

data conducted after the approval of TNFis to
treat AS, the annual mean [standard deviation
(SD)] all-cause, direct medical costs were $6514
($32,982) and the annual mean (SD) prescrip-
tion drug costs were $11,214 ($14,249) per
patient with AS [18]. In that study, biologic use,
age, and comorbidities were associated with
higher all-cause direct costs [18].

The presence of comorbid diseases associated
with AS increases healthcare costs, as these
comorbidities require additional treatments and
medications and can complicate the manage-
ment of AS. Several diseases have a higher
incidence in patients with AS than in the gen-
eral population, including inflammatory bowel
disease, uveitis, psoriasis, and cardiovascular
disease [19–25]. Other factors that may also
influence AS-related costs include severity of
disease, treatment response, dosing schedules,
and medication adherence and persistence
[16, 17].

Most of the recent studies of AS-related costs
have been conducted outside of the United
States. Direct healthcare costs differ for patients
outside the United States in terms of healthcare
coverage (e.g., most patients in European
countries receive health insurance coverage
through public or government-subsidized pro-
grams) and varying costs of medications.
Understanding both all-cause and AS-specific
direct costs in patients with AS is important if
we wish to understand the financial impact and
burden of disease on patients with AS and pay-
ers in the United States. In addition, studies
comparing the healthcare utilization and costs
in patients with AS compared with healthy
matched controls are limited. This retrospective
study used the most recent healthcare claims
data available to examine and compare health-
care utilization and both all-cause and AS-
specific direct costs in patients with AS vs mat-
ched controls in the United States.

METHODS

Data Sources

This US-based, retrospective, observational
study used healthcare claims data from the
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Truven Health MarketScan Commercial Claims
and Encounters (Commercial) database and the
MarketScan� Medicare Supplemental (Medi-
care) database. These databases include com-
plete longitudinal records of inpatient services,
outpatient services, long-term care, and pre-
scription drug claims for commercially insured
and Medicare-eligible patients covered under a
variety of health plans. All study data were de-
identified and compliant with protocols of US
patient confidentiality requirements, including
the Health Insurance Portability and Account-
ability Act of 1996. Because this study used only
de-identified patient records and did not
involve the collection, use, or transmittal of
individually identifiable data, institutional
review board approval to conduct this study was
not necessary.

Patient Selection

This study included patients aged C 18 years
with C 1 inpatient or C 2 non-rule-out outpa-
tient medical claims for AS [International Clas-
sification of Diseases, Ninth Revision, Clinical
Modification (ICD-9-CM) diagnosis code
720.0][30 days but B 365 days apart between
January 1, 2012, and December 31, 2014.
Patients with AS were required to have C 1
diagnosis code for AS during 2013; the year
2013 was chosen because of the availability of
pharmacy and medical claims data at the time
of the analysis. The index date was defined as
the date of the first AS diagnosis claim. Diag-
noses on claims for diagnostic or rule-out pro-
cedures (e.g., laboratory, pathology, radiology
services) were excluded.

Continuous enrollment with medical and
pharmacy benefits for at least 12 months before
the index date (baseline period) and 12 months
after the index date (follow-up period) was
required. Patients without AS (general popula-
tion) were required to have no diagnosis of AS
anytime between January 1, 2007, and June 30,
2015. These control patients were matched to
patients with AS at a ratio of up to 5:1 by age,
geographic location, index calendar year, and
sex. Matched controls were assigned the same
index dates as their matched patients with AS.

All patients were followed up for at least
12 months until the earliest occurrence of
inpatient death, the end of continuous enroll-
ment, or the end of data availability (June 30,
2015). The 12-month follow-up period was
chosen in order to present the data over a fixed
12-month period for clarity and ease of
understanding.

Study Variables

Patient demographic characteristics were recor-
ded at the index date and included age, geo-
graphic area, insurance type, and sex.
Comorbidities of interest were identified using
ICD-9-CM codes in a medical claim; however,
claims for diagnostic or rule-out procedures
such as laboratory, pathology, or radiology ser-
vices were excluded to avoid incorrectly iden-
tifying patients as having a comorbidity based
on the testing rather than the test results. The
following comorbidities were recorded during
the baseline and follow-up periods: cardiovas-
cular conditions (angina, atherosclerosis, cere-
brovascular disease/stroke, coronary artery
disease, hypertension, myocardial infarction,
peripheral vascular disease, venous throm-
boembolism), inflammatory bowel disease
(Crohn’s disease, ulcerative colitis), gastroin-
testinal ulcers (esophageal, gastric, duodenal,
peptic, gastrojejunal ulcers), malignant neo-
plasms (malignant solid tumors, hematologic
malignancies, neuroendocrine tumors), asthma,
depression, diabetes mellitus, dyslipidemia,
multiple sclerosis, osteoporosis, Parkinson dis-
ease, psoriasis, sleep apnea, spinal fracture, and
uveitis.

Outcome Measures

All-cause and AS-specific healthcare utilization
and associated direct costs were recorded during
the follow-up period and reported as per patient
per year. The following categories of healthcare
utilization were reported: presence and number
of inpatient hospitalizations; emergency
department (ED) visits, nonhospital-based out-
patient visits, hospital-based outpatient visits
(includes the same type of visits as nonhospital-
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based outpatient visits but in a medical office
within a hospital), and other outpatient services
(e.g., skilled nursing facility, home health ser-
vices, physical therapy, laboratory tests, imag-
ing, outpatient procedures, injections);
outpatient pharmacy claims; and counts of
unique medications at the therapeutic class
level including nonsteroidal anti-inflammatory
drugs (NSAIDs), corticosteroids, conventional
synthetic disease-modifying antirheumatic
drugs (csDMARDs), TNFis approved for the
treatment of AS by the FDA, and comorbidity-
specific medications (e.g., antidiabetic, antihy-
pertensive, lipid-lowering, and antidepressant
therapies).

Costs were the total reimbursed amount,
including patients’ copays, deductible, and
coinsurance. All costs were inflated to 2015
dollars, using the medical component of the
Consumer Price Index. The following categories
of direct healthcare costs were reported: total
healthcare costs, inpatient, outpatient (ED,
nonhospital-based outpatient, hospital-based
outpatient, and other outpatient services), and
total outpatient pharmacy costs [included
National Drug Code (NDC) claims only]. AS-
specific healthcare resource utilization and
associated costs were defined as inpatient or
outpatient (ED, nonhospital-based outpatient,
hospital-based outpatient, and other outpatient
services) claims with the diagnosis code for AS
(ICD-9-CM 720.0) and AS medications (in-
cluded NDC and the Healthcare Common Pro-
cedure Coding System claims). The outpatient
diagnosis could be in any position, but the
inpatient diagnosis was required to be a primary
discharge diagnosis, and the whole hospitaliza-
tion stay was considered AS specific.

Statistical Analysis

Bivariate descriptive analyses were conducted
on all study variables comparing patients with
and without AS. Categorical variables were
presented as counts and percentages, and mean
(SD) and median [interquartile range (IQR)]
healthcare utilizations and direct costs were
reported. The statistical significance of cohort
differences in bivariate descriptive statistics

used v2 tests for categorical variables, and t tests
were used for differences in continuous vari-
ables. The threshold for statistical significance
was set a priori to a P value of 0.05. All analyses
were conducted using SAS version 9.4 (SAS
Institute Inc.).

RESULTS

Between January 1, 2012, and December 31,
2014, a total of 46,265 patients had C 1 inpa-
tient claim or C 2 outpatient claims for AS
[30 days and B 365 days apart in the Mar-
ketScan Commercial and Medicare databases.
Of those, 6834 met all criteria for the AS cohort,
and 6679 were matched with 19,951 patients
without AS (Fig. 1).

Patients with AS had a mean (SD) age of 50.8
(13.6) years, and matched controls had a mean
age of 51.7 (13.4) years (Table 1). The majority
of the patients were male, including 60.5% of
patients with AS and 60.8% of matched con-
trols. In both patients with AS and matched
controls, the majority had preferred provider
organization plans (60.2% and 58.2%, respec-
tively), and one-third of patients were from the
southern United States (33.3% and 34.8%,
respectively).

The most common comorbidities at baseline
were hypertension, dyslipidemia, and depres-
sion in patients with AS and hypertension,
dyslipidemia, and diabetes in matched controls
(Table S1 in the Electronic supplementary
material, ESM). Patients with AS had higher
incidence rates (P\0.05) of most comorbidi-
ties, including cardiovascular disease, depres-
sion, malignancies, osteoporosis, sleep apnea,
and spinal fracture, as well as inflammatory
bowel disease, psoriasis, and uveitis. Patients
with AS had a higher mean Deyo–Charlson
Comorbidity Index score (P\0.001) compared
with matched controls (Table 1). 47.9% of the
patients with AS had a history of prior biologic
exposure, compared with 0.5% of the matched
controls.

During the 12-month follow-up period,
compared to matched controls, patients with AS
had significantly higher rates of total all-cause
inpatient admission (12% vs 6%), ED visits

466 Rheumatol Ther (2018) 5:463–474



(23% vs 15%), nonhospital-based outpatient
visits (100% vs 84%), hospital-based outpatient
visits (68% vs 46%), and utilization of other
outpatient services (97% vs 81%) (P \ 0.001 for
all; Table 2). Patients with AS had significantly
higher rates of any medication use (97% vs
81%), antihypertensive use (43% vs 34%), and
antidepressant use (38% vs 21%) than matched
controls; however, patients with AS had signif-
icantly lower use of antidiabetics compared
with matched controls (10% vs 9%) (P B 0.005
for all; Fig. 2).

AS-specific healthcare utilizations and direct
costs were those claims with a diagnosis code
for AS (ICD-9-CM 720.0) and AS medications. A

total of 94% of patients with AS had an AS-
specific nonhospital-based outpatient visit, and
26% had an AS-specific hospital-based outpa-
tient visit during the 12-month follow-up
(Table 2). A small proportion of patients with AS
had AS-specific inpatient admissions and AS-
specific ED visits (1.1% and 2.3%, respectively).
Patients with AS had significantly higher rates
of use of NSAIDs (55% vs 20%), corticosteroids
(47% vs 21%), TNFis (54% vs 0.5%), and
csDMARDs (26% vs 2%) than matched controls
(P\0.001 for all; Fig. 2).

During the 12-month follow-up period,
patients with AS had approximately threefold to
fourfold higher mean and tenfold higher

Fig. 1 Selection of study cohorts. aThe index date was the
date of the first AS diagnosis. bMatched controls were
assigned the same index date as their matched patient with

AS. AS ankylosing spondylitis, ICD-9-CM International
Classification of Diseases, Ninth Revision, Clinical
Modification
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median total all-cause healthcare costs than
matched controls [mean (SD): $33,285
($46,363) vs $8310 ($32,260) per patient per
year; median (IQR): $24,978 ($8205, $39,414) vs
$2139 ($550, $6423) per patient per year],
which was largely driven by increased use of
medical outpatient services and outpatient
pharmacy costs (Fig. 3a). The mean (SD) and
median (IQR) outpatient pharmacy costs for

patients with AS and matched controls were
$14,074 ($16,381) and $6699 ($1124, $26,263),
and $1737 ($6144) and $284 ($21, $1387),
respectively. The mean (SD) and median (IQR)
total AS-specific healthcare costs were $16,337
($20,989) and $10,250 ($774, $28,824), respec-
tively (Fig. 3b). The majority of the AS-specific
total healthcare costs were related to AS medi-
cations; the mean (SD) and median AS-related

Table 1 Patient demographic and clinical characteristics of patients with AS and matched controls

Patients with AS
N = 6679

Matched controls
N = 19,951

P value

Age, years, mean (SD) 50.8 (13.6) 51.7 (13.4) \ 0.001

Age group, n (%) \ 0.001

18–34 812 (12.2) 2022 (10.1)

35–44 1294 (19.4) 3708 (18.6)

45–54 1836 (27.5) 5558 (27.9)

55–64 1881 (28.2) 5932 (29.7)

65? 856 (12.8) 2713 (13.7)

Male, n (%) 4041 (60.5) 12,134 (60.8) 0.647

Geographic region, n (%) \ 0.001

Northeast 1291 (19.3) 4240 (21.3)

North Central 1410 (21.1) 4374 (21.9)

South 2224 (33.3) 6950 (34.8)

West 1680 (25.2) 4216 (21.1)

Unknown 74 (1.1) 171 (0.9)

Health plan type, n (%) 0.001

PPO 4020 (60.2) 11,606 (58.2)

HMO 798 (11.9) 2370 (11.9)

POS 526 (7.9) 1621 (8.1)

Comprehensive 507 (7.6) 1605 (8.0)

Other 828 (12.4) 2749 (13.8)

Days of follow-up, mean (SD) 739 (139) 740 (138) 0.858

Prior biologic exposure, n (%) 3594 (47.9) 98 (0.5) \ 0.001

Deyo–Charlson Comorbidity Index, mean (SD) 0.61 (1.15) 0.5 (1.14) \ 0.001

AS ankylosing spondylitis, HMO health maintenance organization, POS point of service, PPO preferred provider
organization
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drug costs were $14,595 ($19,119) and $7961,
respectively.

The mean (SD) durations of follow-up for
patients with AS and the matched controls were

739 (139) and 740 (138) days, respectively. The
trends in total all-cause healthcare utilization
and direct costs for patients with AS compared
with matched controls observed in the

Table 2 All-cause and AS-specific healthcare utilization, 12-month follow-up

Matched
controls
N = 19,951

Patients with AS
N = 6679

P valueb

All-cause
utilization

All-cause
utilization

AS-specific
utilizationa

Inpatient admission

Patients with any inpatient admission, n (%) 1171 (5.9) 776 (11.6) 72 (1.1) \ 0.001

Number of inpatient admissions, per patient per year,

among those with C 1 admission, mean (SD)

1.20 (0.72) 1.44 (0.96) 1.08 (0.24) \ 0.001

Length of stay per admission, mean (SD) 5.43 (13.33) 5.04 (4.90) 7.75 (10.98) 0.432

Days to first inpatient admission from index date, mean

(SD)

176.17 (106.45) 144.61 (113.26) 95.61 (109.83) \ 0.001

Emergency department (ED)

Patients with any ED visit, n (%) 3057 (15.3) 1504 (22.5) 153 (2.3) \ 0.001

Number of ED visits, per patient per year, among those

with C 1 ED visit, mean (SD)

1.44 (1.20) 1.68 (1.56) 1.08 (0.60) \ 0.001

Days to first ED visit from index date, mean (SD) 166.04 (105.78) 150.76 (105.76) 129.33 (125.34) \ 0.001

Nonhospital-based outpatient visits

Patients with any nonhospital-based visit, n (%) 16,801 (84.2) 6658 (99.7) 6251 (93.6) \ 0.001

Number of outpatient office visits, per patient per year,

mean (SD)

5.52 (5.40) 10.56 (7.56) 3.36 (2.76) \ 0.001

Hospital-based outpatient visits

Patients with any hospital-based outpatient visits, n (%) 9096 (45.6) 4542 (68.0) 1741 (26.1) \ 0.001

Number of hospital-based outpatient visits, per patient

per year, mean (SD)

3.60 (5.40) 5.16 (6.60) 2.40 (2.64) \ 0.001

Other outpatient services

Patients with any other outpatient service, n (%) 16,199 (81.2) 6488 (97.1) 4473 (67.0) \ 0.001

Number of other outpatient services, per patient per

year, mean (SD)

8.28 (12.00) 14.16 (15.72) 3.84 (5.16) \ 0.001

AS ankylosing spondylitis, ICD-9-CM International Classification of Diseases, Ninth Revision, Clinical Modification
a AS-specific healthcare resource utilizations were defined as inpatient or outpatient claims with the diagnosis code for AS
(ICD-9-CM 720.0) and AS medications. The outpatient diagnosis could be in any position. The inpatient diagnosis was
required to be primary discharge diagnosis, and the whole hospitalization stay was considered AS specific
b Matched controls vs patients with AS for all-cause utilization
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12-month fixed follow-up period were similar
when examined during the full, variable-length
follow-up time (data not shown).

DISCUSSION

In this descriptive study using a large, US-based
administrative claims database, patients with AS
had substantially higher healthcare utilizations
and direct costs than matched controls.
Whereas prior studies have examined health-
care utilizations and costs of AS [16, 18, 26, 27],
this study is among the first to do so in com-
parison with a matched cohort of patients who
do not have AS or another rheumatic disease. In
the present study, the tenfold-higher median
total all-cause healthcare costs in patients with
AS than in matched controls was largely driven
by increased outpatient pharmacy costs,
including the use of TNFis, other AS-related
medications, antihypertensives, and antide-
pressants. These results highlight the substan-
tial burden of disease in patients with AS.

One possible contributor to these increased
utilizations and costs was the higher number of

comorbidities in patients with AS than in the
matched controls. Patients with AS had higher
incidence rates (P\0.05) of most comorbidi-
ties, including cardiovascular disease, depres-
sion, malignancies, osteoporosis, sleep apnea,
and spinal fracture, as well as inflammatory
bowel disease, psoriasis, and uveitis. Patients
with AS also had a higher mean Deyo–Charlson
Comorbidity Index score (P\0.001) compared
with matched controls. These results are con-
sistent with previous studies, mostly conducted
outside the United States, that have shown that
patients with AS are at a higher risk for comor-
bidities [19, 21–23, 28]. Comorbidities may
make the management of each disease more
difficult, resulting in increased utilizations and
costs.

A prospective, longitudinal study conducted
in 1999, before the approval of TNFis for the
treatment of AS, found that indirect costs
($4945 per year) related to AS were higher than
direct costs ($1755 per year) [16]. After the
introduction of TNFis, costs related to AS
increased, as evidenced by a 2013 US study of
healthcare claims data that showed that the

Fig. 2 Medication use in patients with AS and matched
controls (P B 0.005 for all except lipid-lowering therapies:
P = 0.939). acsDMARDs included auranofin, azathio-
prine, chloroquine, cyclophosphamide, cyclosporine, gold
sodium thiomalate, hydroxychloroquine, leflunomide,
methotrexate, minocycline hydrochloride, penicillamine,
and sulfasalazine. bTNFis included adalimumab, cer-
tolizumab pegol, etanercept, golimumab, and infliximab.

cAS medications included both pharmacy claims and
outpatient claims from National Drug Code claims and
those billed by Healthcare Common Procedure Coding
System codes. AS ankylosing spondylitis, csDMARDs
conventional standard disease-modifying antirheumatic
drugs, NSAIDs nonsteroidal anti-inflammatory drugs,
TNFis tumor necrosis factor inhibitors
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total annual cost for all patients with AS treated
with adalimumab, etanercept, or infliximab
ranged from $16,375 to $27,084 [27]; however,
as the 2013 study included only patients who
received a TNFi, it cannot be directly compared
with the present study, in which some study

patients did not receive treatment with a TNFi
[27]. Further, a 2016 study using US claims data
showed that the mean (SD) annual direct med-
ical costs in patients with AS was $6514
($32,982), but the study included only the costs
of TNFis and csDMARDs when calculating

Fig. 3a–b Mean direct healthcare costs per patient per
year over a 12-month follow-up period. a All-cause
healthcare costs for patients with AS and matched
controlsa, b. b AS-related healthcare costs for patients with
ASc, d. aP\ 0.001 for all. bAll costs were inflated to 2015
dollars, using the medical component of the Consumer
Price Index. cIncludes medical and pharmacy costs. dAS-
specific healthcare resource costs were defined as inpatient
or outpatient claims with the diagnosis code for AS (ICD-
9-CM 720.0) and AS medication. The outpatient

diagnosis could be in any position. The inpatient diagnosis
was required to be primary discharge diagnosis, and the
whole hospitalization stay was considered AS specific. eAS
medications included both pharmacy claims and outpa-
tient claims from National Drug Code claims and those
billed by the Healthcare Common Procedure Coding
System codes. AS ankylosing spondylitis, ICD-9-CM
International Classification of Diseases, Ninth Revision,
Clinical Modification, USD United States dollars
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medication costs [18]. Healthcare utilizations in
the present study, including the percentage of
patients with AS who had inpatient admissions,
ED visits, and outpatient visits, were similar to
the most recent study of healthcare utilizations
in patients with AS [18]. Therefore, the findings
of this current study using real-world data and a
comparison of utilization and costs between
patients with AS and matched controls add
important information to the existing knowl-
edge of healthcare utilization and costs in US
patients with AS.

The mean age of patients included in the
study was older than reported in previous
studies of patients with AS; however, the patient
population in this study included both patients
with incident and prevalent AS. The older age
may also be partially explained by the inclusion
criteria, which required continuous enrollment
for 12 months before and after the index date.
Younger patients may be more likely to switch
jobs [29] and thus switch insurance carriers.
Furthermore, younger people may have fewer
visits with healthcare providers and thus fewer
opportunities for an AS diagnosis.

The high proportion of women included in
this study was also unexpected. One possible
explanation is that some women may have had
nonradiographic or peripheral spondyloarthri-
tis (SpA) without AS (there are no specific
diagnostic codes for these subtypes).
Because women more frequently have nonra-
diographic SpA and peripheral SpA than men
[30], women may have been misclassified as
having AS more frequently than men.

The proportion of patients receiving corti-
costeroids in the present study was higher than
anticipated; however, any filled claims for pre-
scribed injectable or oral corticosteroids during
the study period were counted regardless of
whether patients took them (as claims data do
have this information), which may have caused
corticosteroid use to appear overinflated. Fur-
thermore, patients in the present study may
have had inflammatory conditions that are
known to overlap with AS, such as ulcerative
colitis, Crohn’s disease, and psoriasis, or the AS
manifestations, including peripheral inflam-
matory arthritis or enthesitis, which may
explain some of the corticosteroid use. The

proportion of patients receiving corticosteroids
in the present study (47%) was also comparable
with that previously reported in another claims
study of patients with AS (55%) [31].

Limitations

The limitations of this study are those inherent
to any retrospective database analysis. Misclas-
sification errors are possible when relying on
diagnosis coding from administrative claims
data, where the extent of under- or overcoding
for AS is unknown. Because administrative
claims data do not provide information on the
severity of disease or other risk factors such as
obesity or smoking, the effects of these factors
could not be determined.

Patients with AS were required to have C 2
outpatient diagnoses of AS, which required a
second visit with a healthcare provider; mat-
ched controls were not required to have any
visits with healthcare providers. Furthermore,
because this study included only patients with
commercial or private Medicare supplemental
coverage, the results may not be generalizable
to all patients with AS. This study was also
limited to patients with AS who were clinically
diagnosed; however, patients with undiagnosed
AS may have incurred direct healthcare costs.

Another important limitation of our study is
the lack of measurement of indirect costs; thus,
the total financial burden of AS cannot be
determined. In addition, due to the delay
between the collection and the analyses of the
data and the preparation of the manuscript, the
financial data are not the most current; how-
ever, the data included in the present study still
provide valuable information on the financial
burden of AS on US patients and payers.

Despite these limitations, this study evalu-
ated a large sample of patients from two sizeable
insurance claims databases, and it provides a
contemporary update on the healthcare uti-
lizations and costs among patients with AS.
Furthermore, the commercial and Medicare
databases include adult patients with AS treated
by clinicians across all US geographic regions
and covered under various health plans.
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CONCLUSIONS

In this retrospective, descriptive study of real-
world health claims data in the United States,
patients with AS had higher healthcare utiliza-
tions and direct costs, which were mostly driven
by outpatient and pharmacy costs. These find-
ings provide insights into the direct medical
costs associated with healthcare utilization in
patients with AS across the United States.
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