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Economic and Comorbidity Burden Among
Moderate-to-Severe Psoriasis Patients With
Comorbid Psoriatic Arthritis
STEVEN R. FELDMAN,1 YANG ZHAO,2 LIZHENG SHI,3 MARY HELEN TRAN,2 AND JACKIE LU2

Objective. To compare the prevalence of comorbidities, health care utilization, and costs between moderate-to-severe
psoriasis (PsO) patients with comorbid psoriatic arthritis (PsA) and matched controls.
Methods. Adults ages 18–64 years with concomitant diagnoses of PsO and PsA (PsO1PsA) were identified in the
OptumHealth Reporting and Insights claims database between January 2007 and March 2012. Moderate-to-severe PsO
was defined based on the use of at least one systemic or phototherapy during the 12-month study period after the
index date (randomly selected date after the first PsO diagnosis). Control patients without PsO and PsA were demo-
graphically matched 1:1 with PsO1PsA patients. Multivariate regressions were employed to examine PsO/PsA-related
comorbidities, medications, health care utilization, and costs between PsO1PsA patients and controls, adjusting for
demographics, index year, insurance type, and non–PsO/PsA-related comorbidities.
Results. Among 1,230 matched pairs of PsO1PsA patients and controls, PsO1PsA patients had significantly more
PsO/PsA-related comorbidities, with the top 3 most common in both groups being hypertension (35.8% versus 23.5%),
hyperlipidemia (34.6% versus 28.5%), and diabetes mellitus (15.9% versus 10.0%). Compared with controls, PsO1PsA
patients had a higher number of distinct prescriptions filled (incidence rate ratio 2.3, P < 0.05); were more likely to
have inpatient admissions (odds ratio [OR] 1.6), emergency room visits (OR 1.3), and outpatient visits (OR 62.7) (all
P < 0.05); and incurred significantly higher total, pharmacy, and medical costs (adjusted annual cost differences per
patient $23,160, $17,696, and $5,077, respectively; all P < 0.01).
Conclusion. Compared with matched PsO- and PsA-free controls, moderate-to-severe PsO patients with comorbid PsA
had higher comorbidity and health care utilization and costs.

INTRODUCTION

Psoriasis (PsO) is a chronic, inflammatory, immune-
mediated disease characterized by scaling and erythema-
tous plaques in skin. Approximately 7.5 million individ-
uals (2.2%) in the US have PsO (1). PsO patients
commonly develop psoriatic arthritis (PsA), an inflam-
matory arthritis associated with pain and swelling that
could lead to joint damage and long-term disability (2).

The estimated prevalence of PsA among PsO patients
varies widely, from 6–42% (3–5), due to variation in
study methods and the lack of widely accepted classifi-
cation or diagnosis criteria (6). A majority (84%) of PsA
patients have cutaneous manifestations before onset of
arthritic symptoms (7). Due to the dual skin and joint
involvement, patients with both PsO and PsA experience
further impairment and consequently lower quality of
life compared with patients with PsO alone (8).
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Besides skin and joint involvement, PsO and PsA
are associated with multiple systemic comorbidities,
including metabolic syndrome (e.g., hyperlipidemia,
hypertension, diabetes mellitus, and obesity), other auto-
immune diseases (e.g., rheumatoid arthritis and inflamma-
tory bowel disease), and lymphoma (9–13). Moreover,
compared with the general population, patients with PsO/
PsA face an elevated burden of cardiovascular diseases
due to a higher prevalence of cardiovascular risk factors
such as metabolic syndrome and chronic inflammation in
PsO/PsA (14–16). Due to the multisystem involvement of
PsO and PsA, a new terminology, psoriatic disease, has
been suggested that encompasses a wide array of musculo-
skeletal manifestations and extraarticular features (17). In
addition, the burden of physical comorbidities increases
with PsO severity (18), and the presence of severe PsO or
PsA increases mortality (19,20).

PsO and PsA impose considerable economic burdens.
The annual direct cost for PsO is estimated to be $5.17
billion (in 2006 dollars) in the US (21). With additional
involvement in the joints, PsO patients with comorbid
PsA incurred greater health care utilization and costs
than patients with PsO alone. In a large claims database
analysis using data from 1999 to 2004, patients with both
PsO and PsA had more inpatient admissions and outpa-
tient visits, and incurred on average $2,800 (in 2007 dol-
lars) incremental health care costs over a 6-month
period, compared with patients with PsO alone (22).

Systemic therapies are required for more severe PsO or
PsA. For decades, immunosuppressants were the primary
pharmacologic treatments for moderate-to-severe PsO or
PsA (7,23). The advent of biologic agents in recent years
has significantly changed the treatment paradigms. Bio-
logic agents are cost effective in improving clinical out-
comes, quality of life, and work productivity, compared
with conventional therapies for PsO/PsA (24,25). In addi-
tion, PsO shares similar pathophysiologic pathways with
other immunologic and inflammatory diseases; therefore,
biologic agents may also improve PsO/PsA-related comor-
bid conditions such as cardiovascular diseases (26).

Although the burdens of PsO and PsA during the
pre–biologic agents era have been studied previously
(22,27–29), a study based on more recent data is warranted
to examine the economic consequences of PsO and PsA

since the introduction of biologic agents. We conducted a
retrospective study to compare comorbidities, health care
utilization, and costs between moderate-to-severe PsO
patients with comorbid PsA and a demographically
matched cohort free of PsO and PsA. Specifically, our
hypothesis was that moderate-to-severe PsO patients with
comorbid PsA had higher PsO- and PsA-related comorbid-
ity burden and also higher economic burdens compared to
the matched controls free of both conditions.

PATIENTS AND METHODS

Data source. This retrospective study used data from
the OptumHealth Reporting and Insights claims database
(January 1, 2007 to March 31, 2012), which represents
approximately 15.5 million privately insured individuals
from 69 companies in a wide range of industries and occu-
pations across the US. Medical (including inpatient and
outpatient services) and pharmacy claims, as well as
health plan enrollment data, are available for all beneficia-
ries (including employees, spouses, and dependents) for
services provided. Medical claims capture information on
inpatient and outpatient care, including the date, type,
and place of service; provider type; and payment informa-
tion. International Classification of Diseases, Ninth Revi-
sion, Clinical Modification (ICD-9-CM) diagnosis codes,
ICD-9-CM procedure codes, and the Current Procedural
Terminology (CPT) codes are provided for each medical
claim. Pharmacy claims files capture the National Drug
Code, dispensing date, quantity of drug, number of days
supplied, and payment information. Enrollment/eligibil-
ity records contain enrollment information as well as
demographics (i.e., age, sex, and census region).

Sample selection. Patients in the PsO cohort had at least
2 diagnoses of PsO (ICD-9-CM code 696.1) on different
dates between January 1, 2007 and March 31, 2012. For
these patients, an index date was randomly selected from
the potential index dates that met the following criteria: 1)
patients had at least one PsO diagnosis before a potential
index date (a calendar date after the first PsO diagnosis
between January 2007 and March 2012), 2) patients were
continuously enrolled for 12 months (study period) after a
potential index date, and 3) patients were ages 18–64 years
as of a potential index date. Patient health plan enrollment
periods covered by health maintenance organizations
(HMOs) were excluded due to incomplete information on
health care costs in the database. Moderate-to-severe PsO
patients were further identified, defined as patients who
received at least one nontopical systemic therapy (for
Generic Product Identifier [GPI] codes, see Supplementary
Appendix A, available in the online version of this article
at http://onlinelibrary.wiley.com/doi/10.1002/acr.22492/
abstract) or phototherapy during the study period (for CPT
codes, see Supplementary Appendix B, available in the
online version of this article at http://onlinelibrary.wiley.
com/doi/10.1002/acr.22492/abstract). Moderate-to-severe
PsO patients who were comorbid with PsA (PsO1PsA
cohort) were further selected as those with at least 2 dis-
tinct PsA diagnoses from January 1, 2007 to the end of the
12-month study period.

Significance & Innovations
� Moderate-to-severe psoriasis (PsO) patients with

comorbid psoriatic arthritis (PsA) are subject to
extensive skin inflammation, joint damage, long-
term disability, impaired health-related quality
of life, and increased mortality.

� This study updated the current literature about
the comorbidity and economic burdens among
moderate-to-severe PsO patients with comorbid
PsA using a recent large claims database.

� There remains a substantial burden among
moderate-to-severe PsO patients with comorbid
PsA with the availability of biologic agents.
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Control patients were selected from the same
OptumHealth database. Patients free of PsO (ICD-9-CM
code 696.1) and PsA (ICD-9-CM code 696.0) over the
entire claims history (January 1, 1999 to March 31, 2012)
were identified as control candidates. The control candi-
dates were assigned the same index dates as the selected
moderate-to-severe PsO patients. Furthermore, control
candidates were required to be continuously enrolled in
health plans for 12 months following the index date and
age 18–64 years as of the index date. Patient health plan
enrollment periods covered by HMOs were excluded.
Control candidates were matched to PsO1PsA patients
on a 1:1 ratio using the exact matching technique based
on demographic characteristics (age as of the index date,
sex, and geographic region). The matching method
ensured that PsO1PsA patients and controls were com-
parable in demographic characteristics. However, the 2
groups may be different in the comorbidity profile,
which was further assessed in the analysis.

Patient characteristics and outcomes. Patient charac-
teristics were measured as of the index date, including
demographics (age, sex, and geographic region), insurance
type, and calendar year of index date. Non–PsO/PsA-
related comorbidities were measured during the 12-month
study period and consisted of components of the Charlson
Comorbidity Index (CCI) that are not related to PsO/PsA,
including lung disease, renal disease, liver disease, peptic
ulcer disease, dementia, rheumatic disease unrelated to
PsO/PsA (excluding the following diseases that are identi-
fied as PsO/PsA-related comorbidities: rheumatoid arthri-
tis, systemic lupus erythematosus, systemic sclerosis, and
Sj€ogren’s syndrome), hemiplegia, and acquired immune
deficiency syndrome (for ICD-9-CM codes, see Supple-
mentary Appendix C, available in the online version of
this article at http://onlinelibrary.wiley.com/doi/10.1002/
acr.22492/abstract). A modified CCI was calculated on
non–PsO/PsA-related comorbidities (30).

Study outcomes included PsO/PsA-related comorbid-
ities, medication use, health care utilization, and
costs measured during the 12-month study period. PsO/
PsA-related comorbidities included hyperlipidemia,
hypertension, diabetes mellitus, obesity, coronary heart
disease, acute myocardial infarction, stroke, peripheral
vascular disease, depression, anxiety, rheumatoid
arthritis, Crohn’s disease or ulcerative colitis, other auto-
immune disorders (including alopecia areata, celiac dis-
ease, systemic sclerosis, Sj€ogren’s syndrome, vitiligo,
chronic urticaria, systemic lupus erythematosus, Addi-
son’s disease, giant cell arteritis, pulmonary fibrosis, and
chronic glomerulonephritis), multiple sclerosis, skin can-
cer, lymphoma, and other malignancies (including can-
cers of the lung, pharynx, liver, pancreas, breast, vulva,
penis, bladder, and kidney) (9–16) (for ICD-9-CM codes,
see Supplementary Appendix D, available in the online
version of this article at http://onlinelibrary.wiley.com/
doi/10.1002/acr.22492/abstract).

The use of all-cause and selected comorbidity-related
medications (including antidepressants, antidiabetic
drugs, and cardiovascular drugs, identified based on GPI
codes) (see Supplementary Appendix E, available in the

online version of this article at http://onlinelibrary.
wiley.com/doi/10.1002/acr.22492/abstract) was measured
by any prescription filled and the number of distinct
medications filled. All-cause health care utilization
(including inpatient visit, emergency room [ER] visit,
and outpatient visit) was measured by any visit, number
of visits, and length of inpatient stay. All-cause health
care costs captured the reimbursement amounts from
payers to health care providers and were adjusted to
2012 US dollars using the medical care component of
the consumer price index (31). Total costs, pharmacy
costs, and medical costs, including inpatient, ER, outpa-
tient, and other costs, were analyzed in the study.

Statistical analyses. All patient characteristics and out-
comes were examined descriptively using means and SDs
for continuous variables, and frequency counts and per-
centages for categorical variables. Unadjusted values were
compared between the matched PsO1PsA and control
cohorts using Wilcoxon’s signed rank tests for continuous
variables and McNemar’s tests for binary variables.

Multivariate regressions were performed to assess
the impact of PsO1PsA on comorbidities, medication use,
health care utilization, and costs, adjusting for between-
group differences in demographics, index year, insurance
type as of the index date, non–PsO/PsA-related comorbid-
ities, and modified CCI (based on non–PsO/PsA-related
comorbidities measured during the 12-month study
period). Binary variables (including occurrence of comor-
bidities, any medication use, and any medical services uti-
lization) were analyzed with conditional logistic
regression models. Odds ratios (ORs) and 95% confidence
intervals (95% CIs) were estimated. Count variables
(including the number of distinct medications filled and
the number of medical service visits) were analyzed with
negative binomial regression models, using generalized
estimating equation, to account for correlation between
matched pairs. Incidence rate ratios (IRRs) and 95% CIs
were estimated. To estimate the adjusted cost differences
between matched cohorts, multivariate 2-part regression
models with the bootstrap resampling method were used.
Specifically, the estimated cost was calculated by multi-
plying the probability of having a nonzero cost (first part of
the model) by the predicted nonzero cost values (second
part of the model). The conditional logistic regression
models were evaluated for goodness of fit using the
likelihood-based pseudo R2 measure and its rescaled mea-
sure provided in SAS; the negative binomial regression
models and the gamma regression models were evaluated
for goodness of fit using the deviance and Pearson’s chi-
square statistics provided in SAS. SAS, version 9.2 was
used to perform the data analyses. The significance level
was set at a 2-tailed alpha value of 0.05.

RESULTS

A total of 48,843 patients with at least 2 distinct diagno-
ses of PsO between January 1, 2007 and March 31, 2012
were identified from the database (Figure 1). Among
them, 5,492 moderate-to-severe PsO patients met all
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inclusion and exclusion criteria. We further identified
1,230 moderate-to-severe PsO patients with comorbid
PsA (PsO1PsA). Per the study design, all PsO1PsA
patients had at least 2 distinct PsO diagnoses between
January 1, 2007 and March 31, 2012 with at least 1 PsO
diagnosis prior to the index date, as well as at least 2
distinct PsA diagnoses from January 1, 2007 to the end
of the 12-month study period. The majority (85%) of the
PsO1PsA patients examined in this study had a PsA
diagnosis during the pre–index period, while 15% had a
PsA diagnosis only during the 12-month study period.
Approximately 12 million patients were free of PsO and

PsA in the database, and 1,230 were matched to the
PsO1PsA sample based on age, sex, and geographic
region.

Patient characteristics. Both cohorts had a mean age
of 48.5 years and 47.9% were women (Table 1). More
than 30% of the sample lived in the South, followed by
the Midwest and Northeast regions. Approximately
two-thirds of the matched pairs had insurance coverage
from a preferred provider organization. Compared with
matched controls, PsO1PsA patients had a higher mean
modified CCI score (0.23 versus 0.12; P , 0.0001), and a

Figure 1. Selection of the study cohorts. PsO 5 psoriasis; PsA 5 psoriatic arthritis; ICD-9-
CM 5 International Classification of Diseases, Ninth Revision, Clinical Modification;
HMOs 5 health maintenance organizations.
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greater proportion of them had non–PsO/PsA-related
comorbidities. Specifically, the PsO1PsA group had a
significantly higher prevalence of lung disease (9.5%
versus 6.1%), liver disease (3.4% versus 1.0%), and
rheumatic disease unrelated to PsO/PsA (1.1% versus
0.2%) (all P , 0.05).

PsO/PsA-related comorbidities. The prevalence of
most PsO/PsA-related comorbidities assessed was higher
among PsO1PsA patients than the controls during the

12-month study period (Table 2). Results from the condi-
tional logistic regression, controlling for insurance type,
individual non–PsO/PsA-related comorbidities, and
modified CCI, also confirmed the finding that PsO1PsA
patients had significantly higher odds for the majority of
PsO/PsA-related comorbidities investigated. The most
common comorbidities in the PsO1PsA cohort included
components of metabolic syndrome such as hypertension
(35.8% versus 23.5%; adjusted OR [aOR] 1.9), hyperlip-
idemia (34.6% versus 28.5%; aOR 1.3), and diabetes

Table 1. Patient characteristics and non–PsO/PsA-related comorbidities in moderate-to-severe PsO1PsA patients and matched
controls*

Moderate-to-severe
PsO1PsA patients

(n 5 1,230)
Controls

(n 5 1,230)
Unadjusted P

(patients vs. controls)†

Demographics

Age, mean 6 SD years 48.46 6 10.75 48.46 6 10.75 –

Age group, years

18–29 72 (5.9) 72 (5.9) –

30–39 192 (15.6) 192 (15.6) –

40–49 330 (26.8) 330 (26.8) –

50–59 417 (33.9) 417 (33.9) –

60–64 219 (17.8) 219 (17.8) –

Sex

Male 641 (52.1) 641 (52.1) –

Female 589 (47.9) 589 (47.9) –

Geographic region

Northeast 260 (21.1) 260 (21.1) –

Midwest 302 (24.6) 302 (24.6) –

South 410 (33.3) 410 (33.3) –

West 156 (12.7) 156 (12.7) –

Unknown 102 (8.3) 102 (8.3) –

Health insurance type 0.4075

Preferred provider organization 817 (66.4) 788 (64.1)

Point of service 183 (14.9) 198 (16.1)

Indemnity 191 (15.5) 212 (17.2)

Other 39 (3.2) 32 (2.6)

Index year

2007 134 (10.9) 134 (10.9) –

2008 197 (16.0) 197 (16.0) –

2009 288 (23.4) 288 (23.4) –

2010 428 (34.8) 428 (34.8) –

2011 183 (14.9) 183 (14.9) –

Modified CCI, mean 6 SD‡ 0.23 6 0.81 0.12 6 0.46 , 0.0001§

Non–PsO/PsA-related comorbidities

Dementia 1 (0.1) 3 (0.2) 0.6250

Lung disease¶ 117 (9.5) 75 (6.1) 0.0015§

Liver disease 42 (3.4) 12 (1.0) , 0.0001§

Renal disease 24 (2.0) 16 (1.3) 0.1944

Peptic ulcer disease 12 (1.0) 4 (0.3) 0.0768

Rheumatic disease unrelated to PsO/PsA# 14 (1.1) 3 (0.2) 0.0127**

Hemiplegia 4 (0.3) 2 (0.2) 0.6875

AIDS 6 (0.5) 2 (0.2) 0.2891

* Values are the number (percentage) unless indicated otherwise. Demographics were measured as of the index date; non–PsO/PsA-related comor-
bidities were measured during the 12-month study period. PsO 5 psoriasis; PsA 5 psoriatic arthritis; CCI 5 Charlson Comorbidity Index;
AIDS 5 acquired immune deficiency syndrome.
† Univariate comparison was made using Wilcoxon’s signed rank tests for modified CCI, McNemar’s tests for non–PsO/PsA-related comorbidities
(exact binomial distribution was used if the number of discordant pairs was #25), and chi-square tests for health insurance type.
‡ Calculated based on non–PsO/PsA-related comorbidities using the methodology described by Romano et al (30).
§ Significance at 0.01 level.
¶ Including cor pulmonale, pulmonary heart disease, chronic obstructive pulmonary disease, and asthma.
# Excluding rheumatoid arthritis, systemic lupus erythematosus, systemic sclerosis, and Sj€ogren’s syndrome.
** Significance at 0.05 level.
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mellitus (15.9% versus 10.0%; aOR 1.6) (all P , 0.01).
However, obesity was not significantly different between
cohorts (4.3% versus 3.3%; aOR 1.4). PsO1PsA patients
were more likely to have coronary heart disease (6.6%
versus 4.1%; aOR 1.7, P , 0.05) and depression (9.1%
versus 5.0%; aOR 2.1, P , 0.0001), rheumatoid arthritis
(16.6% versus 0.7%; aOR 48.8, P , 0.01), and other
autoimmune diseases (3.2% versus 1.5%; aOR 2.2, P ,

0.05). Although the prevalence of Crohn’s disease/ulcera-
tive colitis (1.3% versus 0.5%; aOR 1.6), cerebrovascular
disease (2.4% versus 1.6%; aOR 1.5), peripheral vascular
disease (2.4% versus 1.6%; aOR 1.4), all skin cancer
(2.2% versus 1.3%; aOR 1.5), nonmelanoma skin cancer
(2.2% versus 1.2%; aOR 1.5), and lymphoma (0.2%
versus 0%) was higher among the PsO1PsA patients, the
between-group difference was not statistically significant
based on the logistic regression results.

Medication use. During the 12-month study period,
almost all PsO1PsA patients had at least one medication
filled (99.9%) compared with 76.3% of controls (Table 3).
PsO1PsA patients were more likely than controls to fill
prescriptions for the treatment of selected comorbidities
(63.5% versus 42.9%; aOR 2.5, P , 0.0001), includ-
ing antidepressants (28.6% versus 15.4%; aOR 2.1,
P , 0.0001), antidiabetic drugs (11.9% versus 7.4%; aOR

1.7, P 5 0.0019), and cardiovascular drugs/antihyperten-
sives (52.4% versus 36.1%; aOR 2.2, P , 0.0001). The
mean numbers of prescriptions for antidepressants (0.55
versus 0.30; adjusted IRR [aIRR] 1.9, P , 0.0001), antidia-
betic drugs (0.29 versus 0.20; aIRR 1.5, P 5 0.0164), and
cardiovascular drugs (2.36 versus 1.61; aIRR 1.4, P ,

0.0001) filled by PsO1PsA patients were also signifi-
cantly higher than those filled by the controls.

All-cause medical service utilization. PsO1PsA patients
were more likely to use medical services, including inpa-
tient admissions (10.8% versus 7.0%; aOR 1.6,
P 5 0.0102), ER visits (21.5% versus 17.2%; aOR 1.3,
P 5 0.0322), and outpatient visits (99.3% versus 85.4%;
aOR 62.7, P , 0.0001), than controls over the 12-month
study period (Table 4). On average, PsO1PsA patients
had more mean inpatient admissions (0.17 visits versus
0.10 visits; aIRR 1.5, P 5 0.0093), ER visits (0.38 versus
0.28; aIRR 1.3, P 5 0.0478), and outpatient visits (19.31
versus 8.73; aIRR 2.2, P , 0.0001), and had a signifi-
cantly longer hospital stay (1.06 days versus 0.70 days;
aIRR 2.0, P 5 0.0222), than controls.

All-cause health care costs. Compared with controls,
PsO1PsA patients incurred significantly higher annual
total health care costs ($27,123 versus $5,301; adjusted

Table 2. PsO/PsA-related comorbidities in moderate-to-severe PsO1PsA patients and matched controls*

Moderate-to-severe
PsO1PsA patients

(n 5 1,230)
Controls

(n 5 1,230)

Unadjusted P

(patients vs.
controls)†

OR (95% CI)
(patients/
controls)‡

Adjusted P

(patients vs.
controls)‡

Hypertension 440 (35.8) 289 (23.5) , 0.0001§ 1.9 (1.6–2.4) , 0.0001§

Hyperlipidemia 425 (34.6) 351 (28.5) 0.0006§ 1.3 (1.1–1.6) 0.0035§

Rheumatoid arthritis¶ 204 (16.6) 9 (0.7) , 0.0001§ 48.8 (17.0–139.9) , 0.0001§

Diabetes mellitus 196 (15.9) 123 (10.0) , 0.0001§ 1.6 (1.2–2.2) 0.0008§

Depression 112 (9.1) 61 (5.0) , 0.0001§ 2.1 (1.5–3.0) , 0.0001§

Coronary heart disease 81 (6.6) 51 (4.1) 0.0062§ 1.7 (1.1–2.5) 0.0203#

Acute myocardial infarction 7 (0.6) 8 (0.7) 1.0000 0.5 (0.1–3.0) 0.4477

Anxiety 73 (5.9) 49 (4.0) 0.0233# 1.4 (0.9–2.1) 0.1207

Obesity 53 (4.3) 40 (3.3) 0.1634 1.4 (0.8–2.3) 0.1922

Other autoimmune disorders** 39 (3.2) 18 (1.5) 0.0054§ 2.2 (1.1–4.3) 0.0194#

Cerebrovascular disease (stroke) 30 (2.4) 20 (1.6) 0.1404 1.5 (0.7–3.6) 0.3154

Occlusion and stenosis of

precerebral arteries

10 (0.8) 11 (0.9) 1.0000 0.7 (0.2–2.5) 0.5883

Peripheral vascular disease 29 (2.4) 20 (1.6) 0.1985 1.4 (0.7–2.8) 0.3083

Skin cancer 27 (2.2) 16 (1.3) 0.0934 1.5 (0.7–3.1) 0.2670

Nonmelanoma 27 (2.2) 15 (1.2) 0.0641 1.5 (0.7–3.1) 0.2670

Other malignancies†† 25 (2.0) 23 (1.9) 0.7630 0.8 (0.4–1.7) 0.5423

Crohn’s disease or ulcerative colitis# 16 (1.3) 6 (0.5) 0.0525 1.6 (0.4–6.8) 0.5359

Multiple sclerosis¶ 3 (0.2) 3 (0.2) 1.0000 1.0 (0.1–16.0) 1.0000

Lymphoma 3 (0.2) 0 (0.0) 0.2500 N/A N/A

* Values are the number (percentage) unless indicated otherwise. PsO/PsA-related comorbidities were measured during the 12-month study
period. PsO 5 psoriasis; PsA 5 psoriatic arthritis; OR 5 odds ratio; 95% CI 5 95% confidence interval; N/A 5 not applicable.
† Univariate comparison was made using McNemar’s tests (exact binomial distribution was used if the number of discordant pairs was #25).
‡ ORs and P values were estimated using conditional logistic regression, controlling for insurance type, individual non–PsO/PsA-related comor-
bidities, and modified Charlson Comorbidity Index calculated based on non–PsO/PsA-related comorbidities. ORs .1 indicate increased risk for
PsO1PsA patients compared with controls.
§ Significance at 0.01 level.
¶ Classified as autoimmune diseases.
# Significance at 0.05 level.
** Other autoimmune disorders included alopecia areata, celiac disease, systemic sclerosis, Sj€ogren’s syndrome, vitiligo, chronic urticaria, sys-
temic lupus erythematosus, Addison’s disease, giant cell arteritis, pulmonary fibrosis, and chronic glomerulonephritis.
†† Other malignancies included cancers of the lung, pharynx, liver, pancreas, breast, vulva, penis, bladder, and kidney.
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cost difference [ACD] $23,160), with most of the cost dif-
ference driven by pharmacy costs ($18,083 versus
$1,267; ACD $17,696), followed by medical costs ($9,040
versus $4,035; ACD $5,077) (all P , 0.0001) (Figure 2).

In addition, all medical cost components were higher in
PsO1PsA patients, including inpatient services ($2,372
versus $1,456; ACD $849), ER ($294 versus $137; ACD
$129), outpatient services ($5,919 versus $2,256; ACD

Table 4. All-cause medical service utilization in moderate-to-severe PsO1PsA patients and matched controls*

Moderate-to-severe
PsO1PsA patients

(n 5 1,230)
Controls

(n 5 1,230)

Unadjusted P

(patients vs.
controls)†

OR/IRR
(95% CI)
(patients/
controls)‡

Adjusted P

(patients vs.
controls)‡

Inpatient admissions

Any admission, no. (%) 133 (10.8) 86 (7.0) 0.0005§ 1.6 (1.1–2.2) 0.0102¶

No. of admissions, mean 6 SD 0.17 6 0.64 0.10 6 0.43 0.0008§ 1.5 (1.1–2.1) 0.0093§

Total length of stay, mean 6 SD days 1.06 6 5.93 0.70 6 7.08 0.0015§ 2.0 (1.3–3.2) 0.0222¶

Emergency room visits

Any visit, no. (%) 264 (21.5) 212 (17.2) 0.0086§ 1.3 (1.0–1.6) 0.0322¶

No. of visits, mean 6 SD 0.38 6 1.05 0.28 6 0.92 0.0038§ 1.3 (1.0–1.6) 0.0478¶

Outpatient visits

Any visit, no. (%) 1,221 (99.3) 1,050 (85.4) , 0.0001§ 62.7 (15.6–252.2) , 0.0001§

No. of visits, mean 6 SD 19.31 6 17.82 8.73 6 11.16 , 0.0001§ 2.2 (2.0–2.4) , 0.0001§

* Medical service utilization was measured during the 12-month study period. PsO 5 psoriasis; PsA 5 psoriatic arthritis; OR 5 odds ratio;
IRR 5 incidence rate ratio; 95% CI 5 95% confidence interval.
† Univariate comparison was made using McNemar’s tests for any visit and Wilcoxon’s signed rank tests for number of visits or total length of
stay.
‡ ORs and P values were calculated for any visit from conditional logistic regression. IRRs and P values were calculated for number of visits or
total length of stay from negative binomial model with generalized estimating equation. All models controlled for age, sex, geographic region,
index year, insurance type, individual non–PsO/PsA-related comorbidities, and modified Charlson Comorbidity Index calculated based on non–
PsO/PsA-related comorbidities. ORs .1 and IRRs .1 indicate an increased risk and incidence rate, respectively, for PsO1PsA patients compared
with controls.
§ Significance at 0.01 level.
¶ Significance at 0.05 level.

Table 3. Medication use in moderate-to-severe PsO1PsA patients and matched controls*

Moderate-to-severe
PsO1PsA patients

(n 5 1,230)
Controls

(n 5 1,230)

Unadjusted P

(patients vs.
controls)†

OR/IRR
(95% CI)

(patients/
controls)‡

Adjusted P

(patients vs.
controls)‡

All-cause medication

Any medication filled, no. (%) 1,229 (99.9) 939 (76.3) , 0.0001§ N/A N/A

No. of distinct medications filled, mean 6 SD 12.77 6 8.69 5.61 6 6.45 , 0.0001§ 2.3 (2.1–2.4) , 0.0001§

Selected comorbidity-related medication

Any prescription filled, no. (%) 781 (63.5) 528 (42.9) , 0.0001§ 2.5 (2.1–3.0) , 0.0001§

No. of distinct medications filled, mean 6 SD 1.52 6 2.11 1.11 6 2.06 , 0.0001§ 1.5 (1.3–1.7) , 0.0001§

Antidepressants

Any prescription filled, no. (%) 352 (28.6) 190 (15.4) , 0.0001§ 2.1 (1.7–2.7) , 0.0001§

No. of distinct medications filled, mean 6 SD 0.55 6 1.07 0.30 6 0.86 , 0.0001§ 1.9 (1.5–2.3) , 0.0001§

Antidiabetic drugs

Any prescription filled, no. (%) 146 (11.9) 91 (7.4) 0.0001§ 1.7 (1.2–2.4) 0.0019§

No. of distinct medications filled, mean 6 SD 0.29 6 0.93 0.20 6 0.86 0.0062§ 1.5 (1.1–2.1) 0.0164¶

Cardiovascular drugs

Any prescription filled, no. (%) 645 (52.4) 444 (36.1) , 0.0001§ 2.2 (1.8–2.6) , 0.0001§

No. of distinct medications filled, mean 6 SD 2.36 6 2.91 1.61 6 2.76 , 0.0001§ 1.4 (1.2–1.6) , 0.0001§

* Medication use was measured during the 12-month study period. PsO 5 psoriasis; PsA 5 psoriatic arthritis; OR 5 odds ratio; IRR 5 incidence rate
ratio; 95% CI 5 95% confidence interval; N/A 5 not applicable.
† Univariate comparison was made using McNemar’s tests for $1 medication filled and Wilcoxon’s signed rank tests for number of distinct medi-
cations filled.
‡ ORs and P values were calculated for any medication filled from conditional logistic regression. IRRs and P values were calculated for number
of distinct medications filled from negative binomial model with generalized estimating equation. All models controlled for age, sex, geographic
region, index year, insurance type, individual non–PsO/PsA-related comorbidities, and modified Charlson Comorbidity Index calculated based on
non–PsO/PsA-related comorbidities. ORs .1 and IRRs .1 indicate an increased risk and incidence rate, respectively, for PsO1PsA patients com-
pared with controls.
§ Significance at 0.01 level.
¶ Significance at 0.05 level.
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$3,574), and other medical costs ($455 versus $185;
ACD $225) (all P , 0.05).

DISCUSSION

This retrospective study used a large, recent, US admin-
istrative claims database to compare the comorbidities
and health care utilization and costs between PsO
patients with comorbid PsA and PsO- and PsA-free con-
trols in the era of biologic agents. To the best of our
knowledge, this is the first study to estimate the disease
burden associated with PsO1PsA compared to controls
free of the two conditions. The study results demon-
strated that moderate-to-severe PsO patients with comor-
bid PsA had a higher prevalence of comorbidities and
greater health care resource utilization, including medi-
cation use, medical service utilization, and health care
costs, compared with controls without PsO and PsA.

Our analysis demonstrated an elevated risk of
comorbidities among moderate-to-severe PsO patients
with comorbid PsA, particularly cardiometabolic dis-
eases. Overall, the prevalence of comorbidities found in
our study was consistent with existing literature. The
risks of having comorbidities in our PsO1PsA sample
are generally higher than those reported for the overall
PsO sample in the literature, which could be explained
by the positive relationship between severity of PsO and
comorbidity burden.

Our study found that PsO1PsA patients had an ele-
vated risk for hypertension, hyperlipidemia, obesity, dia-
betes mellitus, and coronary heart disease versus PsO-

and PsA-free controls, with aORs ranging from 1.3–1.9,
which are higher than that reported for patients with
mild PsO versus PsO-free controls, but comparable to
patients with more severe PsO versus PsO-free controls
(14,32). Apart from cardiometabolic diseases, our analy-
sis revealed significant associations between PsO/PsA
and other comorbidities. Due to similar genetic, pathoge-
netic, and clinical features, moderate-to-severe PsO
patients with comorbid PsA were more likely to have
rheumatoid arthritis. This was consistent with findings
in a previous US retrospective cohort study (aOR 3.6)
comparing the general PsO patients with controls (33);
however, the association was much stronger in the cur-
rent study (aOR 49). Depression is another common
comorbidity among PsO/PsA patients, and was associ-
ated with a 110% increased risk in our study, higher
than the 49% increased risk reported for the general PsO
patients (34). Our study did not find a significant associ-
ation between PsO/PsA and cancer. Although a positive
association was found between lymphomas and other
nonmelanoma cancers in PsO patients (35,36), there is
no consistent conclusion on the association between PsA
and cancer (37,38). Further research is needed in this
respect.

Given the chronic nature and heavy burden of comor-
bidities imposed by the disease, it is not surprising that
PsO1PsA patients consume many health care resources.
Results of utilization found among our PsO1PsA
patients were consistent with existing literature (39). The
incremental utilization of PsO and PsA relative to con-
trols may be partially attributed to comorbidities associ-
ated with PsO and PsA. In our study, PsO1PsA patients

Figure 2. All-cause health care costs in moderate-to-severe PsO1PsA patients and matched controls during the 12-month study period
(univariate and multivariate analyses). Adjusted mean costs were estimated from 2-part regression models adjusting for age, sex, geo-
graphic region, index year, insurance type, and modified Charlson Comorbidity Index calculated based on non–PsO/PsA-related comor-
bidities. All P , 0.05 for the comparison of unadjusted and adjusted mean costs between PsO1PsA patients and controls. All costs
were adjusted to 2012 US dollars using the medical care component of the consumer price index. PsO 5 psoriasis; PsA 5 psoriatic
arthritis.
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used more than twice as many distinct medications, 1.5
times as many hospitalization admissions, 1.3 times as
many ER visits, and 2.2 times as many outpatient visits
as matched controls. Higher utilization leads to higher
direct health care costs. Our PsO1PsA sample had an
annual $23,000 incremental total health care cost, of
which $18,000 was attributed to incremental pharmacy
costs and $5,000 to incremental medical service costs.
There is a lack of estimates of incremental costs associ-
ated with PsA compared with the general population in
the literature. However, Yu et al found moderate-to-
severe PsO patients had an annual incremental total
health care cost of $7,084 in 2003 ($3,167 from medical
services and $3,917 from drug costs in 2007 dollars),
compared with controls without PsO or PsA (28).

Many existing biologic agents are indicated to treat PsO
and PsA. Because the results of this study showed PsO1-
PsA patients had an increased risk of developing comor-
bidities, especially cardiovascular diseases (with an
elevated risk for hypertension, hyperlipidemia, diabetes
mellitus, and coronary heart disease versus PsO- and PsA-
free controls), an appropriate therapy in the early stage of
PsO/PsA could be taken into consideration not only for
its positive effect on articular and cutaneous symptoms,
but also for its effect on the various aspects of this com-
plex picture (40–42). However, therapies that are effective
for PsO may not share similar effectiveness for PsA and
vice versa. As demonstrated in this study, patients with
concurrent PsO and PsA have high comorbidity and eco-
nomic burden, and therefore warrant greater attention and
more careful consideration when it comes to choosing
appropriate treatment. This highlights the need for treat-
ments that are cost effective for both conditions.

This study is subject to several limitations. First, it is
an observational study that could be affected by unob-
served differences between comparison cohorts. Second,
classification biases may exist, since PsO/PsA-related
comorbidities could be underestimated because their
identification is based on ICD-9-CM codes. Another clas-
sification bias may arise from the identification of
moderate-to-severe PsO patients using treatment claims.
Due to the lack of clinical measures of PsO severity in
the claims data sets, a treatment type was used as a
proxy for disease severity, which is a method commonly
used in commercial claims database analyses for PsO
studies (22,43). Third, this study was from a third-party
payer perspective and did not include patient
out-of-pocket costs or indirect costs. The economic
burden from a societal perspective could be even higher.
Future studies are also needed to quantify indirect costs,
because PsO and PsA are associated with productivity
loss and work absenteeism (44,45). Lastly, generalization
of findings to populations beyond the commercially
insured patients (e.g., Medicaid or Medicare patients) or
adults ages 18–64 years should be made with caution.

This study demonstrated substantial economic and
comorbidity burdens among moderate-to-severe PsO
patients with comorbid PsA, even with the availability
of biologic treatments. Effective control of PsO and PsA,
as well as the comorbidities, might be critical for this
population.
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