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ABSTRACT

Introduction: This study assessed the comor-
bidity burden, healthcare resource utilization
(HCRU), and costs associated with patients with
moderate to severe psoriasis (PsO) compared
with a matched cohort of the general popula-
tion without PsO in the USA.

Methods: Comorbidity-related HCRU (inci-
dence rate ratios [IRRs]) and direct medical cost
burden (per patient per month [PPPM] 2020
USD) in patients with moderate to severe PsO in
the USA, previously apremilast- and biologic-
naive, but currently treated, versus the general
population were assessed through a retrospec-
tive cohort study using IBM (now Merative)
MarketScan Commercial and Medicare Claims
data (1 January 2006 to 31 December 2019).
Comorbidities included cardiovascular, mental
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health, pulmonary, diabetes, hyperlipidemia,
hypertension, peripheral vascular, liver, obesity,
and other autoimmune disorders.

Results: There are increased all-cause HCRU and
costs in patients with PsO compared with the
general population. These differences (PsO-gen-
eral population) in HCRU and costs (IRR wvisits;
PPPM) are associated with specific comorbidities,
including mental health (1.08; $372), chronic
pulmonary disease (1.07; $135), diabetes (1.10;
$159), hyperlipidemia (1.13; $203), hypertension
(1.13; $305), liver disease (1.21; $360), and obe-
sity (1.12; $145, all P < 0.01).

Conclusions: Patients with PsO experience a
higher economic burden of comorbidities than
the general population despite using currently
available systemic treatments for PsO.

PLAIN LANGUAGE SUMMARY

Psoriasis is a disease that causes itchy and painful
sores on the skin. People with psoriasis can develop
several other diseases, known as comorbidities.
These comorbidities include cardiovascular dis-
ease, depression, diabetes, hypertension, and obe-
sity, and they pose a large economic burden to
individuals, households, and society. Existing
estimates of this burden are outdated because new
treatments have become available for psoriasis.
The aim of this study was to assess the economic
burden of comorbidities in people with psoriasis
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compared with the economic burden in the gen-
eral population in the USA. Healthcare claims
reported in the IBM (now Merative) MarketScan
Commercial and Medicare Claims database were
used. This study assessed the total number of
health-related visits to a doctor’s office, hospital, or
emergency department and the total costs of these
visits in both groups. This study found that people
with psoriasis had more health visits and costs
because of comorbidities than the general popu-
lation, despite using advanced treatments for their
psoriasis.

Keywords: Biologics; Claims data;
Cost; Healthcare resource utilization

Key Summary Points

Psoriasis is a highly prevalent
inflammatory disease associated with the
following comorbidities: psoriatic
arthritis, cardiovascular disease,
depression, diabetes, hyperlipidemia,
hypertension, obesity, cerebrovascular
disease, and peripheral vascular disease.

Cohort;

In 2013, the economic burden of these
comorbidities was estimated at $36.4 billion
annually; since then, new systemic
treatments and biologics have become
widely available, potentially impacting this
estimate.

The aim of this study was to assess
comorbidity-related healthcare resource
utilization (HCRU) and direct medical
cost burden in biologic- and apremilast-
naive patients with psoriasis versus a
matched control cohort of the general
population without psoriasis in the USA.

This study found increased all-cause HCRU
and costs due to comorbidities in patients
with psoriasis compared with the general
population with the same comorbidities.

The increased economic burden ranged
from 30% to 194% in total medical costs,
despite the use of currently available
systemic treatments for psoriasis.

GRAPHICAL ABSTRACT

Economic burden of comorbidities in patients
with psoriasis in the United States

Jashin Wu, Manasi Suryavanshi, David Davidson, Vardhaman Patel,
Anuj Jain, Lauren Seigel

“ QO Patients with PsO experience a
= [[[P than
the general population due to comorbidities
Retrospective cohort study

5
- HCRU and costs « IBM® MarketScan® E@
(now Merative™) Commercial and Medicare Databases

OZ=) Patients with moderate to severe
[1]] PsO vs general population
Outcomes: Additional cost of comorbidities (compared with the
general population)*
ZZE Peripheral vascular disease +$987
+$372
+$360

* 5305 HCRU: Patients with

PsO had, on average,
1 additional visit

Hyperlipidemia +$203

Q per year related to
+$1 59 m mental health, diabetes,
hyperlipidemia,
+$145 hypertension, liver
disease, chronic
pulmonary disease,
+ S 135 and/or obesity

*Per patient per month 2020 USD (all P < 0.01).
HCRU, healthcare resource utilization; PsO, psoriasis.

The graphical abstract represents the opinions
of the authors. For a full list of declarations,
including funding and author disclosure
statements, and copyright information,

please see the full text online.
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DIGITAL FEATURES

This article is published with digital features,
including a graphical abstract, to facilitate
understanding of the article. To view digital
features for this article go to https://doi.org/10.
6084/m9.figshare.21261999.

INTRODUCTION

Psoriasis (PsO) is a widely prevalent, chronic,
systemic, immune-mediated inflammatory dis-
ease [1-3]. Symptoms include plaques, usually
covered in scales, that cause itching, pain, and
decreased quality of life [4]. Typically affecting
the skin, PsO can also affect joints and is asso-
ciated with several comorbid conditions affect-
ing multiple organ systems, underscoring the
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systemic inflammatory burden of the disease
[3]. Patients may feel stigmatized when their
PsO is visible and may report depression [5].
Some of the most frequently reported comor-
bidities in patients with PsO are psoriatic
arthritis, cardiovascular disease, depression,
diabetes, hyperlipidemia, hypertension, obe-
sity, cerebrovascular disease, peripheral vascular
disease, and ophthalmologic conditions, such
as uveitis, dry eye, cataracts, and visual fogging
[6-8]. The burden of these comorbidities
increases along with increasing PsO severity [9].
Treatment guidelines recommend that derma-
tologists discuss potential comorbidities with
patients to facilitate patient-engaged, compre-
hensive care and to enhance quality of life [10].

Patients with PsO have considerable comor-
bidity, healthcare resource utilization (HCRU),
and expenditures [5-7]. Previous database
studies have estimated the general costs of PsO
[7], compared the costs of patients with PsO
with and without comorbidities [6], or esti-
mated comorbidity burden of patients with PsO
compared with the general population at a time
when the introduction of biologics occurred [5].
Among all patients with PsO, those with
comorbidities had significantly higher health-
care costs compared with patients without
comorbidities [6]. Patients with PsO with selec-
ted comorbidities had significantly higher mean
total healthcare expenditures compared with
individuals without PsO with the same comor-
bidities [7]. An earlier systematic review esti-
mated that the direct costs for PsO ranged from
$51.7 billion to $63.2 billion, and comorbidities
contributed $36.4 billion annually in 2013 [11].
As that estimate was from a 2011 study [6]
adjusted to 2013 USD [11], an updated estimate
of PsO comorbidity burden of apremilast- and
biologic-naive patients treated with modern
systemic treatments is warranted.

The literature on PsO comorbidity burden is
dated [6, 7, 11], with the most recent database
review examining individuals through March
2012 [5]. These prior studies assessed economic
burden of PsO before biologics were widely
available; therefore, a new study is called for to
update estimates of comorbidity burden since
the introduction of more treatment options
using more recent claims data. The aim of this

study was to assess comorbidity-related HCRU
and direct medical cost burden in biologic- and
apremilast-naive patients with moderate to
severe PsO versus a matched control cohort of
the general population without PsO in the USA.

METHODS

We assessed comorbidity-related HCRU and
direct medical cost burden in patients who were
biologic- and apremilast-naive in the USA who
newly initiated treatment for moderate to sev-
ere PsO versus the general population through a
retrospective database study using IBM Mar-
ketScan (now Merative) Commercial and
Medicare Claims data from 1 January 2006 to 31
December 2019 (Fig. 1). The study population
included adult patients (> 18 years) in the USA
who were identified as having moderate to
severe PsO [12], based on International Classi-
fication of Diseases (ICD) codes ICD-9-CM
696.1; ICD-10-CM 140.0-L40.4, 140.8-L40.9,
who newly initiated treatment with apremilast,
an interleukin inhibitor (ILi; ustekinumab,
secukinumab, ixekizumab, brodalumab,
guselkumab, tildrakizumab, or risankizumab),
or a tumor necrosis factor inhibitor (TNFj;
adalimumab, etanercept, infliximab, or cer-
tolizumab pegol) during the index period of 1
January 2014 to 31 December 2018. Patients
also must have had continuous medical and
pharmacy enrollment for > 1 year before and
after the index date (first apremilast, ILi, or TNFi
prescription), and > 2 PsO claims on or in the
12 months before the index date. Patients were
excluded for a diagnosis of rheumatoid arthritis,
ankylosing spondylitis, Crohn disease, ulcera-
tive colitis, hidradenitis suppurativa, uveitis,
Behcet disease, or juvenile idiopathic arthritis at
any point during the study period. Patients with
biologic or apremilast use at any time during
the baseline period or any claim for psoriatic
arthritis in the 12 months before index date
were also excluded.

The PsO cohort was exact-matched 1:2 on
age, sex, and region to general population
controls aged > 18 years on the index date who
had > 1 year of continuous enrollment in the
baseline and follow-up periods. Control
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Study start date

Baseline period (212 mo)

Fig. 1 Study design overview

patients with PsO and psoriatic arthritis during
the baseline period or follow-up were excluded.
Patients were followed from their index date
until the insurance enrollment end date, index
drug discontinuation date, switch date, or study
end date, whichever came first. Follow-up for
each patient with PsO and their matched con-
trols was stopped at the date when follow-up
ended for either the patient with PsO or mat-
ched control. Comorbidities for which HCRU
and costs were compared between PsO and
general population cohorts included cardiovas-
cular (i.e., myocardial infarction, coronary heart
disease, or stroke), mental health (i.e., anxiety,
depression, or suicidal ideation), chronic pul-
monary disease, diabetes, hyperlipidemia,
hypertension, peripheral vascular disease, liver
disease, obesity, and other autoimmune disoz-
ders (i.e., alopecia areata, celiac disease, sys-
temic sclerosis, Sjogren syndrome, vitiligo,
chronic urticaria, systemic lupus erythemato-
sus, Addison disease, giant cell arteritis, chronic
glomerulonephritis, or pulmonary fibrosis).
Baseline patient demographic and clinical
characteristics are summarized using descriptive
statistics and compared between patients with
PsO and matched controls using Wilcoxon
signed-rank tests for continuous variables and
McNemar tests for categorical variables. All-
cause comorbidity-related HCRU, including
outpatient visits, inpatient visits, emergency
department (ED) visits, and total medical visits
(sum of inpatient, outpatient, and ED visits),
was compared between matched PsO patients
and the general population controls using
multivariate regression models. Adjusted inci-
dence rate ratios (IRRs; adjusted for comorbidi-
ties, insurance type, and baseline HCRU/costs)
were generated for HCRU. A two-part general-
ized estimating equation regression model with

Index date: First prescription
of biologic or apremilast

Dec 31, 2018 Dec 31, 2019

Study end date

appropriate distribution (negative binomial and
zero-inflated Poisson) and log link was used to
estimate IRRs and 95% confidence intervals.

Total medical costs (sum of inpatient, out-
patient, and ED-adjusted costs) were estimated
and inflated to 2020 using the medical care
component of the consumer price index (CPI).
For adjusted cost models, gamma regression and
log link were used after adding $1 to zero costs.
HCRU and cost models were adjusted for age,
sex, region, insurance plan type, Charlson
comorbidity index (CCI), cohort (PsO/control),
comorbidity, interaction of comorbidity and
cohort, and baseline HCRU and cost for
respective models. Differences in medication
use, inpatient length of stay, and prescription
fills and their associated costs were examined
between groups. A sensitivity analysis was per-
formed excluding HCRU/costs associated with
PsO treatment from pharmacy costs to attempt
to minimize their influence on costs.

COMPLIANCE WITH ETHICS
GUIDELINES

This study used data from the MarketScan
database. Access to the database was granted by
MarketScan under license. No patients were
directly involved in the study, and only dei-
dentified patient information was used; thus,
institutional review board approval was waived.

RESULTS

A total of 28,347 patients were included
(Table 1). Patients in the PsO cohort did not
differ from the matched controls in terms of
age, sex, or region. However, there were

A\ Adis



Dermatol Ther (Heidelb) (2023) 13:207-219 211

Table 1 Baseline characteristics®

Parameter All patients PsO Cohort Matched controls P value
(N = 28,347) (N = 9449) (N = 18,898)

Age, mean (SD), years 47.6 (13.4) 47.6 (13.4) 47.6 (13.4) -

Female sex, 7 (%) 14,067 (49.6) 4689 (49.6) 9378 (49.6) -

Region, 7 (%)

North Central 6039 (21.3) 2013 (21.3) 4026 (21.3) -

Northeast 5664 (20.0) 1888 (20.0) 3776 (20.0)

West 13,215 (46.6) 4405 (46.6) 8810 (46.6)

South 3429 (12.1) 1143(12.1) 2286 (12.1)

Insurance plan type, 7 (%)

EPO & POS 2056 (7.3) 647 (6.9) 1409 (7.5) < 0.0001

HMO 2921 (10.3) 910 (9.6) 2011 (10.6)

HDP 6225 (22.0) 1777 (18.8) 4448 (23.5)

PPO 15,173 (53.5) 5525 (58.5) 9648 (51.1)

Other 1972 (7.0) 590 (6.2) 1382 (7.3)

CCI score, mean (SD) 0.33 (0.9) 0.38 (0.9) 0.31 (0.9) < 0.0001

Comorbidities, 7 (%)

Hypertension 8039 (28.4) 3140 (33.2) 4899 (25.9) < 00001

Hyperlipidemia 7309 (25.8) 2881 (30.5) 4428 (23.4) < 0.0001

Mental health® 3738 (13.5) 1566 (16.6) 2172 (11.5) < 0.0001

Diabetes 3209 (11.9) 1345 (14.2) 1864 (9.9) < 0.0001

Obesity 2877 (10.2) 1207 (12.8) 1670 (8.8) < 0.0001

Cardiovascular disease® 1594 (5.6) 648 (6.9) 946 (5.0) < 00001

COPD 1722 (6.1) 655 (6.9) 1067 (5.7) < 0.0001

Liver discase? 889 (3.1) 433 (4.6) 456 (2.4) < 0.0001

Peripheral vascular disease 604 (2.1) 236 (2.5) 368 (2.0) 0.0002

Other autoimmune disorders® 383 (148) 174 (1.8) 209 (1.1) < 0.0001

*Comorbidities identified during 1-year baseline; other characteristics as identified on index date

®Anxicty 4 depression + suicidal ideation

“Myocardial infarction + coronary heart disease + stroke

dMild, moderate, and severe

“Alopecia areata, celiac disease, systemic sclerosis, Sjégren syndrome, vitiligo, chronic urticaria, systemic lupus erythematosus, Addison

disease, giant cell arteritis, pulmonary fibrosis, and chronic glomerulonephritis

Note: (1) Age, sex, region, insurance plan type as identified on index date; (2) Comorbidities identified during 1-year baseline

CCI, Charlson comorbidity index; COPD, chronic obstructive pulmonary disorder; EPO, exclusive provider organization; HDP, high

deductible plan; HMO, health maintenance organization; POS, point of service; PPO, preferred provider organization; PsO, psoriasis
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Table 2 Adjusted PPPY HCRU and IRRs

Comorbidity HCRU (PPPY) HCRU (PPPY) IRR IRR P value
PsO cohort matched controls PsO versus
(95% CI) (95% CI) control

(95% CI)

Cardiovascular disease® 10.02 9.58 1.05 0.3144
(9.35-10.75) (9.03-10.17) (0.96-1.14)

Mental health” 11.63 10.77 1.08 0.0086
(11.10-12.18) (10.35-11.20) (1.02-1.14)

Chronic pulmonary disease 10.27 9.57 1.07 0.1111
(9.57-11.01) (9.05-10.13) (0.98-1.17)

Diabetes 11.06 10.04 1.10 0.0021
(10.53-11.62) (9.62-10.48) (1.04-1.17)

Hypetlipidemia 1115 9.87 113 < 0.0001
(10.76-11.54) (9.58-10.16) (1.08-1.18)

Hypertension 10.91 9.64 1.13 < 0.0001
(10.55-11.30) (9.37-9.92) (1.09-1.18)

Peripheral vascular disease 9.59 9.28 1.03 0.6541
(8.57-10.73) (8.47-10.17) (0.90-1.19)

Liver disease 9.56 7.93 121 0.0018
(8.73-10.46) (7.25-8.67) (1.07-1.36)

Obesity 10.88 9.71 1.12 0.0008
(10.32-11.46) (9.29-10.16) (1.05-1.20)

Other autoimmune disorders® 10.09 9.57 1.0 0.5614
(8.83-11.54) (8.49-10.79) (0.88-1.26)

*Myocardial infarction + coronary heart disease + stroke
bAnxiety + depression + suicidal ideation
‘Mild, moderate, and severe

dAlopecia areata, celiac disease, systemic sclerosis, Sjégren syndrome, vitiligo, chronic urticaria, systemic lupus erythematosus,

Addison disease, giant cell arteritis, pulmonary fibrosis, and chronic glomerulonephritis

ED, emergency department; HCRU, healthcare resource utilization; IRR, incidence risk ratio; PPPY, per patient per year;

PsO, psoriasis

differences (P < 0.001) in insurance plan type,
with patients with PsO more often in preferred
provider organization (PPO) plans (58.1% PsO
cohort versus 51.1% matched controls). The
most prevalent comorbidities in the PsO and
matched cohorts were hypertension (33.2% and

25.9%, respectively), hyperlipidemia (30.5%
and 23.4%), mental disorders (16.6% and
11.5%), and diabetes (14.2% and 9.9%). All
comorbidities under study were more prevalent
in patients with PsO versus matched controls
(P <0.01).
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Table 3 Mean (95% CI) adjusted total medical costs* PPPM (2020 USD)

Comorbidity PsO cohort ($) Matched controls ($) Difference ($) P value

Cardiovascular diseasc” 732.18 655.28 76.90 0.2191
(636.61-843.41) (583.01-736.26)

Mental health® 910.53 538.15 372.38 < 0.0001
(832.35-996.06) (498.01-581.53)

Chronic pulmonary disease 581.51 447.00 13451 0.0027
(505.67-668.72) (400.39-499.04)

Diabetes 658.45 499.87 158.58 < 0.0001
(596.50-726.85) (459.36-543.96)

Hyperlipidemia 723.39 520.64 202.75 < 0.0001
(675.44-774.73) (491.30-551.74)

Hypertension 840.61 535.30 305.31 < 0.0001
(787.49-897.32) (506.11-566.18)

Peripheral vascular disease 1496.28 508.82 987.46 < 0.0001
(1191.58-1878.89) (423.63-611.15)

Liver discase® 689.40 329.46 359.94 < 0.0001
(572.21-830.58) (275.60-393.85)

Obesity 731.93 586.55 145.38 0.0009
(660.53-811.05) (537.33-640.29)

Other autoimmune disorders® 572.79 519.13 53.99 0.5869

(440.19-745.33)

(408.22-660.18)

*Sum of inpatient, outpatient, and emergency department—adjusted costs

b R . .
Myocardial infarction + coronary heart disease + stroke

“Anxiety + depression + suicidal ideation
IMild, moderate, and severe

°Alopecia areata, celiac disease, systemic sclerosis, Sjogren syndrome, vitiligo, chronic urticaria, systemic lupus erythematosus,
Y )0g Yy g Y pus ery

Addison disease, giant cell arteritis, pulmonary fibrosis, and chronic glomerulonephritis

PPPM, per patient per month; PsO, psoriasis; USD, US dollars

Adjusted incidence for total medical visits
was higher among PsO patients compared with
matched controls. Total medical visit rates were
higher (P <0.01) in patients with PsO with
mental health disorders (IRR 1.08, 95% CI 1.02-
1.14), diabetes (IRR 1.10, 95% CI 1.04-1.17),
hyperlipidemia (IRR 1.13, 95% CI 1.08-1.18),
hypertension (IRR 1.13, 95% CI 1.09-1.18), liver
disease (IRR 1.21, 95% CI 1.07-1.36), and

obesity (IRR 1.12, 95% CI 1.05-1.20) compared
with matched controls (Table 2).

Compared with matched controls, adjusted
total medical costs per patient per month
(PPPM) were higher (P < 0.01) for patients with
PsO for all comorbidities except for cardiovas-
cular disease and other autoimmune disorders
(Table 3). Among the comorbidities that had
significant differences, those with the greatest
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Table 4 Adjusted medication use®

Medication of interest Conditional 95% CI P value
odds ratio
(PsO versus
control)
Antidepressants 1.42 1.26-1.60 < .0001
Antidiabetic drugs 1.43 1.19-1.71 0.0001
Cardiovascular/antihypertensive agents 1.26 1.14-1.40 <.0001
*Medication use was a binary 0/1 variable
CI, confidence interval; PsO, psoriasis
Table 5 Adjusted count of total unique pharmacy fills in follow-up
Medication Cohort Adjusted Adjusted IRR IRR P value
Count Count (PsO- 95% CI
Rx filled 95% CI Control)
Antidepressants PsO 0.48 0.45-0.52
1.37 1.28-1.48 < .0001
Control 0.35 0.33-0.37
Antidiabetic drugs PsO 0.20 0.18-0.22
1.48 1.34-1.63 < .0001
Control 0.13 0.12-0.15
Cardiovascular drugs or PsO 1.71 1.63-1.80
. . 1.27 1.21-1.34 < .0001
antlhypel'tenslve agCntS Control 1‘35 1'30_1'40
CIL, confidence interval; IRR, incidence rate ratio; PsO, psoriasis; Rx, pharmacy prescription
Table 6 Adjusted inpatient total length of stay, in days
Cohort Adjusted total Adjusted total IRR (PsO versus IRR 95% CI P value
inpatient LOS inpatient LOS 95% CI control)
PsO 0.17 0.12-0.23
1.58 1.24-2.02 0.0002
Control 0.11 0.08-0.14

CI, confidence interval; IRR, incidence rate ratio; LOS, length of stay; PsO, psoriasis

magnitude were peripheral vascular disease
($987; P <0.0001), mental health disorders
($372; P <0.0001), liver disease ($360; P <
0.0001), and hypertension ($305; P < 0.0001).
Antidepressant, antidiabetic, and cardiovas-
cular/antihypertensive agent medication use,
corresponding pharmacy prescription fills, and
inpatient length of stay were higher in the PsO
cohort compared with the matched controls

(Tables 4-6). Antidepressant and antidiabetic
PPPM pharmacy costs were higher in the PsO
cohort ($3.59 versus $2.92, and $6.71 versus
$5.77; P < 0.01, respectively); however, cardio-
vascular drugs/antihypertensives were compa-
rable across groups ($9.42 versus $9.44;
P=0.93) (Table 7). The sensitivity analysis
excluding HCRU visits and costs of PsO index
treatment from pharmacy visits/costs found
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Table 7 Adjusted pharmacy prescription costs per-patient per-month, USD
Comorbidity Cohort Adjusted Adjusted Difference P value
Rx cost Rx cost (PsO-
(PPPM, $) 95% CI ($) control, $)
Antidepressants PsO 3.59 3.44-3.76
0.67 < .0001
Control 2.92 2.82-3.02
Antidiabetic drugs PsO 6.71 6.38-7.06
0.94 < .0001
Control 5.77 5.54-6.01
Cardiovascular drugs or PsO 9.42 9.00-9.87
. . —0.02 0.9327
antihypertensive agents Control 9.44 9.11-9.78

CI, confidence interval; Rx, pharmacy prescription; PsO, psoriasis; USD, US dollars

adjusted pharmacy visits to be generally lower
in the PsO cohort (diabetes: IRR 0.88, 95% CI
0.83-0.93, P < 0.0001; hypertension: IRR 0.95,
95% CI 0.91-0.98, P = 0.0028; peripheral vas-
cular disease: IRR 0.85, 95% CI 0.75-0.97,
P =0.0150; Table 8). However, the resulting
adjusted pharmacy costs were still significantly
higher in the PsO cohort for mental health
disorders, chronic pulmonary disease, diabetes,
hyperlipidemia, hypertension, liver disease, and
obesity.

DISCUSSION

With respect to several comorbidities, there are
significant differences in both all-cause HCRU
and all-cause medical costs for patients with
moderate to severe PsO who initiated treatment
with apremilast, a TNFi, or ustekinumab com-
pared with matched controls from the general
population.

Previous studies of patients with PsO and
patients with other autoimmune disorders, such
as inflammatory bowel disease or systemic lupus
erythematosus, focused on differences in HCRU
between treatment groups or between treated
and untreated patients, without regard to
comorbidities [13-15]. Our study, which
focused specifically on patients with PsO and
other comorbid conditions, confirmed these
trends with respect to adjusted HCRU, namely
that patients with PsO showed a higher

incidence of total medical visits than their non-
PsO counterparts. Moreover, our study demon-
strated that differences in HCRU were associ-
ated with specific comorbidities, including
mental health disorders, diabetes, hyperlipi-
demia, hypertension, liver disease, and obesity.
Patients with PsO and these comorbidities had a
rate of medical visits 1.08-1.13 times that of a
matched control population.

Regarding costs, few studies have quantified
the effect of comorbidities in total medical costs
for patients with moderate to severe PsO,
focusing instead on other cost drivers, including
switching or discontinuing biologic therapy,
among others [12, 16-19]. Nonetheless, our
study confirmed an association between
comorbidities and increased costs [5-7]. Specif-
ically, of the ten comorbidities considered in
this study, all but two—cardiovascular disease
and other autoimmune disorders—showed a
significant relationship to PPPM costs. The
increased total medical costs ranged in magni-
tude from a 30% to 194% increase in PPPM
costs for the PsO cohort, suggesting that
comorbidity status is another factor to consider
when examining cost differences across patient
populations with PsO.

Given the limited number of studies on the
economic burden of comorbidities among
patients with moderate to severe PsO, our data
may be useful in exploring the dynamics that
characterize HCRU and costs within a specific
setting. Our data suggest that comorbidities are
generally linked to higher HCRU and costs, and
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Table 8 Adjusted pharmacy healthcare resource utilization, excluding psoriasis-related index treatment visits

Comorbidity Cohort Adjusted Adjusted IRR IRR P value
HCRU HCRU (PsO versus 95% CI
(PPPY) 95% CI control)
Diabetes PsO 8.94 8.55-9.35
0.88 0.83-0.93 < .0001
Control 10.16 9.77-10.55
Hyperlipidemia PsO 9.72 9.41-10.04
0.98 0.94-1.01 0.2021
Control 9.96 9.70-10.23
Hypertension PsO 9.81 9.51-10.12
0.95 0.91-0.98 0.0028
Control 10.35 10.09-10.62
Peripheral vascular disease PsO 7.48 6.75-8.30
0.85 0.75-0.97 0.0150
Control 8.79 8.09-9.55
Liver disease (mild, PsO 8.51 7.83-9.24
0.93 0.83-1.03 0.1643
moderate, or severe) Control 9.18 8.46-9.96
Obesity PsO 9.11 8.69-9.56
0.96 0.90-1.02 0.1786
Control 9.50 9.12-9.90
Peptic ulcer PsO 6.55 5.02-8.56
0.90 0.65-1.26 0.5414
Control 7.27 5.94-8.91
Other autoimmune disorders PsO 8.35 7.36-9.47
0.96 0.81-1.14 0.6365
Control 8.69 7.78-9.70

CI, confidence interval; HCRU, healthcare-related resource use; IRR, incidence rate ratio; PPPY, per-patient per-year

the relationships are comorbidity specific and
extend to multiple treatment settings. Com-
pared with matched controls, for example,
patients with PsO had a greater number of total
medical visits related to the comorbidities
studied.

A key strength of this study is the use of data
from a large US claims database that is national
in scope, provides a high level of diversity, and
represents overall trends in the managed care
setting. In addition, the database is compre-
hensive, incorporating all medical and phar-
macy claims of patients and allowing for
longitudinal analysis of a large patient sample.
Similarly, this retrospective analysis provides a
better understanding of the PsO population in
real-world clinical practice compared with the
controlled conditions of a clinical trial, in part
by allowing observation of patients who are

often underrepresented in clinical trials, such as
those with comorbidities, multiple treatment
failures, and greater baseline disease severity,
and those who are elderly [20-23]. Additionally,
real-world studies offer insight into treatment
patterns and the effectiveness of newly
approved therapies in typical dermatologic
practice [20-23]. Since prescribing patterns in
the real world are broader and less limiting, the
retrospective analysis provides a more compre-
hensive picture of how medications are used by
clinicians in routine practice and the adherence
to treatments. Importantly, the data analyzed in
this study capture the use of PsO medications.
Nonetheless, and as with all studies utilizing
healthcare claims databases, there are limita-
tions inherent to the use of claims data. Claims
are submitted by healthcare providers to insur-
ance companies for reimbursement. Such
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claims are subject to possible coding errors,
coding for the purpose of rule-out rather than
actual disease, and undercoding, without the
possibility of verifying reported diagnoses. For
medications captured in the outpatient phar-
macy, it is uncertain whether patients actually
administered the medications. Additionally, it
was not possible to measure the severity of
comorbidity within the database, and there
could be an imbalance in the severity of
comorbidities between the PsO and the general
population studied.

CONCLUSIONS

This study described and compared all-cause
HCRU and all-cause medical costs associated
with comorbidities in patients with moderate to
severe PsO who initiated treatment with
apremilast, TNFi, or ustekinumab compared
with matched controls from a general popula-
tion. Patients with PsO in this study experi-
enced a higher economic burden of
comorbidities, ranging from a 30% to 194%
increase in total medical costs for specific
comorbidities (chronic obstructive pulmonary
disorder and peripheral vascular disease,
respectively) compared with the general popu-
lation, despite using currently available sys-
temic treatments for PsO.
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