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ABSTRACT

Background: Few studies have evaluated the
clinical burden of concomitant joint disease in
patients with psoriasis (PSO). The objective of
this study was to assess comorbidity rates in
patients with psoriatic arthritis (PsA) compared
with PSO alone.

Methods: This was a retrospective study of US
patients with prevalent PSO. Linked medical
claims and electronic health records (EHR) in
Optum’s de-identified Integrated Claims-Clini-
cal dataset were analyzed from 2007 to 2018.
Patients were followed for up to S years after the
first claim/diagnostic code for PSO (index date).
Baseline comorbidity prevalence and follow-up
rates (cases per 1000 person-years) were assessed
using descriptive statistics. Comorbidity rate
analysis included patients with the respective
comorbidity at baseline.
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Results: Baseline demographics and comorbid-
ity prevalence were numerically similar between
patients with concomitant joint disease (PSO-
PsA) and those with PSO alone (PSO-only).
During follow-up, comorbidity rates were
higher in patientsin the PSO-PsA group than
patients in the PSO-only group. Ratios of PSO-
PsA comorbidity rates relative to PSO-
only ranged from 1.1 for allergies and infections
to 1.7 for fatigue, diabetes, and obesity.
Comorbidity rate ratios increased from year 1 to
year S5 for hypertension (1.05-1.34), hyperlipi-
demia (0.94-1.13), diabetes (1.00-1.49), cardio-
vascular  disease  (1.03-1.66), depression
(0.97-1.19), and anxiety (0.87-0.98).
Conclusions: Patients with PsA have a larger
clinical burden, characterized by higher
comorbidity rates, than those with PSO. Future
research should explore PsA risk factors and
how physicians can monitor and treat patients
with PSO to reduce the risk of PsA and the
associated clinical burden.

PLAIN LANGUAGE SUMMARY

Psoriasis is a disease that causes scaly, red skin
patches that are itchy or painful. About one-
third of people who have psoriasis also develop
joint pain. This combination of skin symptoms
and joint disease is known as psoriatic arthritis.
Having psoriatic arthritis can have a greater
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effect on people’s quality of life than having
psoriasis alone. People with psoriasis or psori-
atic arthritis often have other medical condi-
tions that are not related to their skin or joints.
We know that some conditions, such as obesity
and high blood pressure, are more common in
people with psoriatic arthritis than in those
who only have psoriasis. However, more evi-
dence is needed to understand if this pattern is
also seen with other medical conditions. We
used a large database of medical insurance
claims and electronic health records to see what
other medical conditions people with psoriatic
arthritis or psoriasis had. We found that people
with psoriatic arthritis were more likely to have
other medical conditions than those with only
psoriasis, including high blood pressure, obe-
sity, diabetes, heart disease, and mental health
conditions. These differences became larger
over the vyears covered by this study
(2007-2018). The results of this study show that
people with psoriatic arthritis are more likely to
have additional medical conditions than those
who have psoriasis alone. Therefore, it is very
important that doctors understand how to
reduce the risk of joint disease in their patients
with psoriasis.

Keywords: Psoriatic arthritis; Psoriasis;
Comorbidities; Claims; Electronic health
records

Key Summary Points

Why carry out this study?

About 30% of patients with psoriasis
progress to psoriatic arthritis, an
inflammatory disease that causes
inflammation and swelling of the joints in
addition to skin symptoms.

However, few studies have evaluated the
clinical burden of concomitant joint
disease in patients with psoriasis.

The objective of this study was to assess
comorbidity rates in patients with
psoriatic arthritis compared with psoriasis
alone.

What was learned from the study?

These results show that patients with
psoriatic arthritis have higher rates of
other diseases beyond the skin and joints,
such as metabolic syndrome and
depression, than those with psoriasis
alone.

These findings highlight the need for
future studies to determine how
physicians can improve monitoring of
psoriasis to reduce the risk of psoriatic
arthritis and the associated clinical
burden.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide and plain language
summary, to facilitate understanding of the arti-
cle. To view digital features for this article go to
https://doi.org/10.6084/m9.figshare.1415735.

INTRODUCTION

Psoriasis (PSO) is a chronic immune disorder
that affects 3% of the adult US population [1]
and causes scaly, red skin patches and itching or
burning sensations [2]. Many patients with PSO
are diagnosed with comorbidities, including
obesity, metabolic syndrome, anxiety, depres-
sion, infections, and chronic pulmonary disease
[3-6]. Approximately 30% of patients with PSO
progress to psoriatic arthritis (PsA) [7], an
inflammatory disease that causes inflammation
and swelling of the joints and entheses in
addition to skin symptoms [8].

PsA is burdensome for both patients and the
healthcare system [9, 10], but few studies have
compared the relative clinical burden in
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patients who develop PsA to those without
concomitant joint disease. Patients in the USA
with PsA have higher annual healthcare costs
than those with PSO alone owing to utilization
of more inpatient and outpatient services,
emergency room visits, and drug prescriptions
[11]. Patients with PsA also have reduced quality
of life and increased functional disability com-
pared to those with PSO alone [12].

Rates of comorbid disease may be higher in
patients with PsA than in patients with PSO
alone because of the increased systemic
inflammatory burden of concurrent skin and
joint disease [13-15]. Indeed, as shown in
analyses of medical claims and electronic med-
ical records databases, patients with PsA have a
higher risk of developing comorbid metabolic
conditions and obesity compared with patients
who have PSO alone [16-18]. However, a com-
prehensive analysis of comorbidities in US
patients with PSA compared to patients with
PSO is lacking. The primary objective of this
study was to assess the clinical burden of con-
comitant joint disease by retrospectively com-
paring comorbidity rates of US patients with
PsA or PSO based on medical claims and elec-
tronic health records (EHR).

METHODS

Study Design

This was a retrospective claims and EHR-based
analysis of commercially insured patients with
prevalent PSO and no prior evidence of PsA in
the USA from January 1, 2007 to March 31,
2018. This study used Optum’s de-identified
Integrated Claims-Clinical dataset. The date of
the first recorded claim or code for PSO during
this analysis was the index date, although this
was not necessarily a new PSO diagnosis.
Patients were followed for up to S years, and
there was no minimum follow-up period
(Fig. 1). Outcomes were compared between
patients with a claim or diagnostic code for PsA
after the index date (PSO-PsA) and those with-
out a claim or diagnostic code for PsA after the
index date (PSO only). As this database consists
of Health Insurance  Portability and

Accountability Act of 1996 (HIPAA) compliant
de-identified data, no ethics committee
approval was required.

Participants

Patients were selected on the basis of medical
claims and/or EHR data between January 1,
2008 and March 31, 2018 to allow for at least
1 year of records before the index date. Eligible
participants were aged between 18 and 65 years
at the index date and had continuous medical
and pharmacy benefits, without gaps in enroll-
ment, during the 1-year baseline period before
the index date. Patients older than 65 years of
age were excluded in order to examine patients
close to the age of PSO onset, which typically
occurs before age 60 [19].

This study was designed to enroll patients
with prevalent PSO. Patients with PSO were
identified using International Classification of
Disease, 9th Revision, Clinical Modification
(ICD-9-CM) diagnostic codes (696, 696.1) or
ICD-10-CM codes (L40, L40.0, L40.1, L40.2,
L40.3, L40.4, L40.8, L40.9) on inpatient or
outpatient medical claims or EHR data. Patients
were required to have two medical claims for
PSO that were 30-365 days apart. Patients were
excluded if they had medical claims or EHR
encounters for PsA, Crohn’s disease, ulcerative
colitis, osteoarthritis, or ankylosing spondylitis
in the year prior to the index date. Patients were
also excluded if they did not come from a
source that supplied physician notes.

PsA diagnosis after the index date was con-
firmed by ICD-9-CM (696.0) or ICD-10-CM
(L40.52, L40.53, L40.54, 1L40.51, L40.59) codes
in medical claims or EHR data or a provider note
for  “psoriatic  arthritis” or  “psoriatic
arthropathy.”

Baseline Demographic and Clinical
Characteristics

Demographic and clinical characteristics,
including age, gender, alcohol use, and smok-
ing, were assessed at baseline (before the index
date). Baseline comorbidity prevalence before
PSO diagnosis was also evaluated. Comorbidity
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2007 2018
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pre-index
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Fig. 1 Study design. “There was no minimum follow-up
period. "Overall comorbidity rates (cases/1000 person-
years) were recorded during follow-up until earliest
occurrence of PsA diagnosis, disenrollment from the
health plan, death, or after 5 years. PsA was confirmed
by claims-based diagnosis, EHR-based diagnosis, or

prevalence is represented as the number and
percentage of patients in the PSO-PsA or PSO-
only groups with each comorbidity. An overall
365-day Charlson-Deyo comorbidity score [20]
was calculated for patients at baseline.

Analysis of Comorbidity Rates

The primary objective of this study was to ret-
rospectively compare comorbidity rates in
patients in the PSO-PsA and PSO-only groups.
Comorbidities were identified in medical claims
or EHR data with the corresponding ICD-9-CM
and ICD-10-CM diagnostic codes (Table S1 in
the supplementary material). Baseline preva-
lence and rates of the following comorbidities
during follow-up, which are common in
patients with PSO, were evaluated: diabetes
(type 1 or 2), cardiovascular disease, hyperten-
sion, chronic pulmonary disease, hyperlipi-
demia, obesity, depression, anxiety, fatigue,
infections, and allergies [3-6, 9, 10]. Baseline
comorbidity prevalence was defined in each
group as the number of patients with each dis-
ease divided by the total number of patients.
Comorbidities during follow-up were identified
once, at first occurrence of a related claim or

Post-index follow-up period (up to 5 years)?
» Overall comorbidity rates (cases/1,000 person-years)®
» Rates of claims or encounters with diagnostic codes for
comorbidities (events/person-year)°®

provider note for psoriatic arthritis/arthropathy. “Rates
of comorbidities (events/person-year), recorded in claims
or EHR, were reported during follow-up until earliest
occurrence of end of data, disenrollment, death, or 5 years.
EHR electronic health records, PsA psoriatic arthritis, PSO

psoriasis

diagnosis code in the EHR. Patients with a
comorbidity at baseline were not excluded from
the analysis of that comorbidity during follow-
up. Patients were censored from the analysis of
a comorbidity after the first claim or diagnostic
code in EHR for that comorbidity.

Separate analyses were performed to com-
pare rates of new cases of hypertension, hyper-
lipidemia, diabetes, and cardiovascular disease
in patients without metabolic syndrome at
baseline in the PSO-PsA and PSO-only groups.
Rates of new cases of depression as well as
anxiety were also evaluated in patients without
depression at baseline.

Overall comorbidity rates during follow-up
were recorded in all patients until the earliest
occurrence of PsA diagnosis, disenrollment
from the health plan, death, or up to 5 years/
1825 days. Assessment of overall comorbidity
rates was limited to the period before the first
claim, diagnostic code, or provider note for PsA.
In the PSO-PsA group, only claims or diagnostic
codes for comorbidities that occurred prior to
the first record of a PsA diagnosis were counted
in the comorbidity rate analysis.

Rates of claims or encounters with codes for
comorbid conditions were also assessed during
follow-up by counting the number of
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occurrences per person-year. Again, patients
were followed up until the earliest occurrence of
end of data, disenrollment, death, or 5 years/
1825 days, regardless of when the first record of
PsA occurred for the patientsin the PSO-
PsA group. Crude ratios of rates of claims or
encounters with codes for comorbidities in
patients in the PSO-PsA group compared with
patients in the PSO-only group were reported
for each year of follow-up.

Data were loaded into the Aetion Evidence
Platform® (AEP) [21] and cross-checked against
the original data. All analyses were performed in
the AEP.

Statistical Analysis

Descriptive statistics were used to evaluate
baseline characteristics (demographics, lifestyle
characteristics, and comorbidity prevalence) as
well as comorbidity rates during follow-up.
Mean and standard deviation (SD) are provided
for continuous variables. Comorbidity rates
during follow-up are expressed as cases per 1000
person-years and are represented in bar charts
showing means and 95% confidence intervals.
Crude ratios of rates of claims or encounters
with relevant codes (events per person-year) are
shown in bar charts. The amount of missing
data for each variable is reported where appli-
cable. No imputations for missing data were
performed.

RESULTS

Patient Baseline Characteristics

The final study population comprised 19,333
patients with prevalent PSO. Of these, 2311
(12.0%) had a claim, diagnostic code, or provi-
der note for PsA during follow-up, while the
remaining 17,022 (88.0%) did not have a record
of PsA during follow-up (Fig. 2).

Baseline patient characteristics, including
age, gender, and lifestyle, were numerically
similar between the PSO-PsA and PSO-only
groups. Gender information was unknown or
missing for 14 (0.6%) patients in the PSO-PsA

group and 93 (0.5%) patientsin the PSO-only
group. There were no other missing data.

Proportions of patients with comorbid dis-
eases were numerically similar at baseline
between the PSO-PsA and PSO-only groups. The
most common comorbidities occurring in at
least 25% of patients in both populations were
hypertension (PSO-PsA 29.6% vs PSO-only
27.8%) and hyperlipidemia (26.2% vs 25.8%).
Charlson-Deyo comorbidity scores were also
similar at baseline (PSO-PsA 0.59 vs PSO-only
0.55; Table 1).

Duration of Follow-Up

The median follow-up time until occurrence of
PsA in the PSO-PsA group was 332.0 days (in-
terquartile range [IQR] 111.0, 742.0). In the
PSO-only group, the median follow-up time was
815.0 days (IQR 403.8, 1445.0).

Overall Comorbidity Rates During Follow-
Up

Comorbidity rates were higher in the PSO-PsA
group compared with the PSO-only group,
including rates of hypertension, hyperlipi-
demia, fatigue, diabetes, chronic pulmonary
disease, obesity, cardiovascular disease, depres-
sion, and anxiety (Fig.3). Crude ratios of
comorbidity rates in the PSO-PsA group during
follow-up compared with the PSO-only group
ranged from 1.1 for allergies and infections to
1.7 for fatigue, diabetes, and obesity (Fig. 3).

In the subset of patients who did not have
metabolic syndrome or anxiety/depression at
baseline, the rates of these conditions were
higher in the PSO-PsA group than the PSO-only
group during follow-up. The rates of new
hypertension, hyperlipidemia, diabetes, and
cardiovascular disease cases were 1.3-2.1 times
higher in the PSO-PsA group than the PSO-only
group (Fig. 4a). Similarly, the rate of new cases
of depression was 1.5 times higher in patients in
the PSO-PsA group who did not have depression
at baseline (Fig. 4b).
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Total patients currently in Optum
EHR database

n=91,028,176
Patients with 2 diagnoses of PSO
n=262,700 [ Excluded
| n=196,065

Patients with one year of
enrollment prior to index

n=66,635

N| Excluded
n=9,862

v
Patients with no diagnosis of PsA
prior to index
n=56,773

Patients with no diagnosis of PsA
after index

Patients with a diagnosis of PsA

‘ Excluded I n=53,313
n=29,206 \

L4
Patients eligible for Physician

Notes
n=24,107

A

Excluded
n=3,021

v
Patients without exclusion disease|
n=21,086

A

Excluded
n=4,064

v
Patients aged 18-65
n=17,022

after index

n=3,460 N Excluded

= __Y — gl n=892

Patients eligible for Physician
Notes

n=2,568 N| Excluded

v | n=176

|Patients without exclusion disease|

n=2,392 N Excluded

| n=81

v
Patients aged 18-65
n=2,311

y

Final PSO-only population
n=17,022

Final PSO-PsA population
n=2,311

Fig. 2 Patient disposition flow chart. EHR electronic health record, PsA psoriatic arthritis, PSO psoriasis

Yearly Rates of Comorbidities

Crude ratios of rates of comorbid diseases in
patients in the PSO-PsA group relative to PSO-
only increased from year 1 to year 5 of follow-
up, including hypertension (1.05-1.34), hyper-
lipidemia (0.94-1.13), diabetes (1.00-1.49),
cardiovascular disease (1.03-1.66), depression
(0.97-1.19), and anxiety (0.87-0.98) (Fig.5).
Rates of all comorbidity events stratified by year
of follow-up can be found in Table S2 in the
supplementary material.

DISCUSSION

This retrospective study analyzed the linked
medical claims and EHR data of 19,333 US
patients with prevalent PSO to compare
comorbidity rates between patients who did
and did not have concomitant joint disease
during follow-up. The results show that during
follow-up, patients in the PSO-PsA group had
higher rates of comorbidities than patients
without concomitant joint disease, including
hypertension, hyperlipidemia, fatigue, diabetes,
chronic pulmonary disease, obesity, cardiovas-
cular disease, depression, and anxiety.

Of the 19,333 enrolled patients with preva-
lent PSO, 12.0% of patients had either a claim,
diagnostic code in EHR data, or provider note
for PsA during the follow-up period. This inci-
dence of PsA claims is higher than previously
published estimates of cumulative arthritis
incidence S years (1.7%) and 20 years (5.1%)
after PSO onset based on medical records [22].
However, as patients’ entire medical histories
were not examined, it was not possible to con-
firm whether patients in the PSO-PsA group
were newly diagnosed in the current study.

In the present study, comorbidity rates in
the PSO-PsA group were higher than in the PSO-
only group. Notably, rates of metabolic syn-
drome and depression were higher in the PSO-
PsA group than in the PSO-only group, even
when excluding patients who had these diseases
at baseline. These findings are consistent with
four previous analyses of medical claims or
electronic medical records in the USA as well as
the UK [16-18]. A 2017 study using MarketScan
data to assess US patients reported greater inci-
dence of hypertension (incidence rate ratio
[IRR] = 1.2), diabetes (IRR =1.1), hyperlipi-
demia (IRR =1.1), and obesity (IRR=1.3) in
patients with PsA than in those with PSO [18].
Similarly, a 2017 Truven Health MarketScan

I\ Adis



2464

Adv Ther (2021) 38:2458-2471

Table 1 Patient characteristics during 12-month pre-index baseline period

PSO-PsA Group (n = 2311) PSO-only Group (7 = 17,022)

Demographic characteristics
Age (years), mean & SD
Female, 7 (%)

Lifestyle, 7 (%)

Alcohol use
Current or former smoker

Comorbidities, 7 (%)*
Hypertension
Hyperlipidemia
Fatigue
Allergies
Infections®
Chronic pulmonary disease
Diabetes
Cardiovascular disease
Obesity
Depression

Anxiety

Charlson-Deyo comorbidity score, mean + SD

463 £+ 112 46.1 £ 12.1
1300 (56.3) 9232 (54.2)
185 (8.0) 1814 (10.7)
260 (11.3) 2362 (13.9)
684 (29.6) 4725 (27.8)
606 (26.2) 4399 (25.8)
356 (15.4) 2143 (12.6)
324 (14.0) 2360 (13.9)
308 (13.3) 1955 (11.5)
298 (12.9) 1632 (9.6)

272 (11.8) 1979 (11.6)
143 (62) 1105 (6.5)

118 (5.1) 771 (4.5)

318 (13.8) 2130 (12.5)
281 (12.2) 2143 (12.6)
0.59 &+ 1.09 0.55 + 1.14

EHR electronic health record, ICD-9-CM/ICD-10-CM International Classification of Disease, 9th/10th Revision, Clinical
Modification, PsA psoriatic arthritis, PSO psoriasis, SD standard deviation
* Comorbidities were defined as the occurrence of medical services or EHR diagnoses with any appropriate ICD-9-CM or

ICD-10-CM code

b - . . . .
Streptococcus, earache, bronchitis, tonsillitis, or respiratory infection

analysis reported that patients with PsA had
higher prevalence of anxiety, depression,
hypertension, and hyperlipidemia than those
with PSO alone [11]. Finally, two UK studies of
electronic medical records reported that
patients with PsA had higher incidence rates of
comorbidities than those with PSO alone,
including diabetes (1.1-1.5 times higher in PsA
than in PSO) [16, 17] and hypertension (1.5
times higher in PsA than in PSO) [17]. As all of
these studies measured incident comorbidity

cases during follow-up, patients with each
comorbidity at baseline were likely excluded
from the analyses of each respective comorbid-
ity during follow-up [16-18]. The current study,
however, did not exclude patients with comor-
bidities at baseline. Therefore, our results are
not directly comparable with those from the
previous studies, with the exception of the
additional analyses of metabolic syndrome and
depression rates in patients without these con-
ditions at baseline.
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Fig. 3 Overall comorbidity rates during follow-up.
Patients were followed up for S years or until earliest
occurrence of PsA, disenrollment from the study, or death.
Comorbidities were defined as the occurrence of medical
services or EHR diagnoses based on ICD-9-CM or ICD-
10-CM codes. Overall comorbidity rates during the follow-
up period are shown. Repeat events within patients were
not counted. Error bars indicate 95% confidence intervals.
Crude ratios of comorbidity rates in patients in the PSO-

Compared with the previous studies, the
current analysis generally found higher crude
ratios of rates of new hypertension (1.5),
hyperlipidemia (1.3), and diabetes (2.1) cases in
the PSO-PsA group relative to the PSO-only
group. This discrepancy may be explained by
the exclusive use of claims or electronic records
in the previous studies. The Optum integrated
database used in the current study comprised
claims and EHR data and, therefore, provided a
more complete and accurate picture of comor-
bidity rates than either claims or electronic
health/medical records alone [23]. In addition
to database analyses, an observational study in
Toronto, Canada also reported higher preva-
lence of metabolic syndrome and depression/
anxiety in patients with PsA compared to
patients with PSO [24]. The current study,
however, took a novel approach, using both

pulmonary disease

disease
PsA group relative to the PSO-only group are indicated
above the bars. *Streptococcus, earache, bronchitis, tonsil-
litis, or respiratory infection. EHR electronic health record;
ICD-9-CM/ICD-10-CM International Classification of
Disease, 9th/10th Revision, Clinical Modification; PsA
psoriatic arthritis, PSO psoriasis

medical claims and linked EHR data to compare
a wide range of comorbidities in patients in the
PSO-PsA and PSO-only groups.

The systemic inflammatory burden of con-
current skin and joint disease may contribute to
higher comorbidity rates in the PSO-PsA group
than in the PSO-only group. Although we
excluded patients with a PsA diagnosis during
the 1-year baseline period, it is likely that the
systemic inflammatory burden and the associ-
ated comorbidities were already increasing prior
to the first recorded formal diagnosis [25]. Both
PsA and PSO alone are associated with elevated
levels of circulating pro-inflammatory markers
[26, 27]. Patients with PsA, however, have
higher levels of molecular and cellular inflam-
matory markers than those with PSO alone,
including blood neutrophil-to-lymphocyte
ratios and C-reactive protein [13-15]. This
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Diabetes

Hypertension
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Fig. 4 Overall comorbidity rates during follow-up in
patients without metabolic syndrome or depression during
baseline. Patients were followed up for 5 years or until
carliest occurrence of PsA, disenrollment from the study,
or death. Comorbidities were defined as the occurrence of
medical services or EHR diagnoses based on ICD-9-CM or
ICD-10-CM codes. Overall comorbidity rates during the
follow-up period are shown in a patients without
metabolic syndrome at baseline and b patients without
depression at baseline. Repeat events within patients were

heightened systemic inflammation in PsA
compared with PSO may lead to higher rates of
metabolic syndrome [28, 29], chronic pul-
monary disease [30, 31], and mental health
conditions [32]. Interestingly, fatigue is also a
predictor of PsA in patients with PSO [33]. The
tendency of fatigue to precede joint symptoms
may also explain the high rates of fatigue in the
PSO-PsA population during follow-up. Further-
more, biologics that inhibit the pro-inflamma-
tory cytokine tumor necrosis factor (TNF)-o may
improve metabolic markers, such as waist cir-
cumference, high-density lipoprotein choles-
terol, insulin, and body mass index (BMI)
[34, 35], as well as cardiovascular disease,
depression, and fatigue in patients with PSO
[36-39]. These studies may support a link
between systemic inflammation and the devel-
opment of comorbidities, although more evi-
dence is needed.

The increase in comorbidity rates, particu-
larly metabolic syndrome and depression, in the
PSO-PsA group relative to PSO-only from year 1
to year 5 of follow-up may reflect a growing
divergence in systemic inflammation in these

Cardiovascular disease

b 400 Patients without

350 | Depression during Baseline
B PSO-PsA (n=1,969)

[

@ 300 A B PSO-only (n=14,727)

=

& 250

&

g

8 200 4

S 1.2x
g 150 A 1.5x I—[
S 100 A

50 A

Depression Anxiety

not counted. Error bars indicate 95% confidence intervals.
Crude ratios of comorbidity rates in patients in the PSO-
PsA group relative to PSO-only are indicated above the
bars. “No baseline hypertension, hyperlipidemia, diabetes,
or cardiovascular disease. EHR electronic health record;
ICD-9-CM/ICD-10-CM International Classification of
Disease, 9th/10th Revision, Clinical Modification; PsA
psoriatic arthritis, PSO psoriasis

populations over time. It is indeed likely that
patients were already developing joint inflam-
mation and symptoms prior to the first recorded
diagnosis, as PsA diagnosis is often delayed [25].
However, these results were based on a simple
crude analysis. Future studies should investigate
whether addressing the underlying inflamma-
tion in patients with concurrent joint disease
can prevent comorbidities that may result from
elevated inflammation.

Obesity may also link PSO to the develop-
ment of joint symptoms and other comorbidi-
ties. Obesity and higher BMI have been
associated with increased risk of PSO [40, 41]
and PsA [42, 43] as well as metabolic syndrome
[44-48] and depression [49]. PSO may further
exacerbate the risk of obesity and resulting
comorbidities [SO]. The increased rate of obesity
in the PSO-PsA group compared with the PSO-
only group described herein is consistent with
previous observational and claims-based studies
[18, 24], and may contribute to higher rates of
other comorbidities.

The risk factors that contribute to the
development of PsA in patients with PSO are
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Fig. 5 Ratios of metabolic syndrome and depression/
anxiety rates in patients with vs without PsA during
follow-up. Follow-up ended on earliest occurrence of end
of data, disenrollment, death or end of 5-year follow-up
period. Values are reported by annual time interval during
follow-up. Ratios of rates of claims (events/person-year)
for metabolic syndrome, depression, and anxiety in
patients in the PSO-PsA group during follow-up compared
with patients in the PSO-only group are shown. Comor-
bidity events were defined as the occurrence of medical

complex and poorly understood [51]. Given the
increased comorbidity rates in patients with
PsA, it will be important for future studies to
determine how to best monitor and treat
patients with PSO in an attempt to delay or
reduce the risk of concomitant joint disease and
the associated clinical burden.

This study is subject to limitations inherent
to retrospective claims and EHR-based studies.
Information from EHR may not have reflected
uniform standards of patient assessment and
care within and between centers. In addition,
EHR facilities may have differed in how thor-
oughly they reported information such as
medical history. The accuracy of diagnosis
codes could also not be verified, and informa-
tion about the severity of PSO was not available.
The positive predictive value of ICD-9 codes in
detecting PsA using electronic medical records
has been estimated at 64% [52]. However, we

services or EHR diagnoses based on ICD-9-CM or ICD-
10-CM codes. All events were counted for each comor-
bidity, including repeat events within patients. EHR
electronic health record, ICD-9-CM/ICD-10-CM Inter-
national Classification of Disease, 9th/10th Revision,
Clinical Modification; PsA psoriatic arthritis, PSO

psoriasis

also analyzed provider notes, which have been
shown to substantially improve PsA identifica-
tion in EHR analyses compared with codes
alone [53]. Additionally, patients with claims
for rheumatoid arthritis or gout were not
excluded, and patients with PsA who were
misdiagnosed with these conditions may have
been missed. This analysis also did not control
for potential confounders that may have influ-
enced comorbidity rates during follow-up, such
as baseline comorbidity prevalence. Finally, the
unequal sample sizes, due to a smaller number
of patients developing PsA than not, may have
skewed mean comorbidity rates. Therefore,
averages must be examined in the context of
the size of the cohort and the SD values. In
addition, future studies should assess PSO-PsA
and PSO-only comorbidity rates in comparison
to rates of these conditions in the general pop-
ulation. Data on prescribed treatments should
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also be considered to validate diagnostic codes
and to control for therapies that may have
exacerbated comorbidities [54].

Although the interpretation of this study is
subject to limitations, the medical claims data-
base provided access to a large number of
patients across many facilities and allowed for a
relatively long follow-up period. Although this
study only included insured patients, which
limits the generalizability of the results to
uninsured US patients and those covered by
Medicare or Medicaid, the size and diversity of
the cohort support the reported findings.

CONCLUSIONS

We have shown that patients with PSO and
concomitant joint disease have a larger clinical
burden, characterized by higher comorbidity
rates, than those with PSO alone. These findings
highlight the need for future studies to explore
the risk factors for PsA and how to best monitor
and treat patients with PSO to delay or reduce
the risk of joint disease.
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