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ABSTRACT

Introduction: The impacts of prurigo nodularis
(PN) on healthcare resource utilization (HCRU)
and associated costs are unclear.

Methods: This retrospective, cross-sectional
claims analysis (IQVIA PharMetrics® Plus) com-
pared HCRU and costs over 1 year in adults with
PN versus matched controls (region, payer type,
age, sex, year) from 2016 to 2019, and also in
patients with PN receiving advanced versus
localized/no therapy. For patients with data in
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multiple calendar years, 1 year was randomly
selected. Outcomes were compared by chi-
square tests, t tests, or negative binomial tests.
Results: We matched 16,888 patients with PN
with 16,888 controls. Most comorbidities (men-
tal health, metabolic conditions, type 2 inflam-
matory diseases) appeared more frequently in
patients with PN versus controls. HCRU was
significantly (P<0.001) higher for patients with
PN versus controls, including mean (standard
deviation, SD) number of outpatient visits (17.0
[15.5] vs 8.1 [10.7]) and proportion of patients
with hospitalizations (9.3% vs 5.9%). Mean (SD)
total costs were significantly (P<0.001) greater
for patients with PN versus controls ($18,315
[$66,476] vs $8451 [$30,982]).

Conclusions: Patients with PN receiving
advanced therapy had higher HCRU and costs
versus localized/no therapy. Patients with PN
(particularly those receiving advanced thera-
pies) incurred higher all-cause HCRU burden
and associated costs than matched controls.
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Key Summary Points

The impacts of prurigo nodularis (PN) on
healthcare resource utilization (HCRU) and
associated costs are unclear.

This study aimed to estimate HCRU and
costs associated with PN compared with
matched controls using a large US health
plan claims database, and to compare costs
and HCRU among patients with PN, stratified
by whether or not they received advanced
therapy, as a proxy for disease severity.

Patients with PN had higher HCRU and costs
than matched controls, which was primarily
driven by outpatient services.

Patients with PN receiving advanced thera-
pies had the highest HCRU and costs, which
were also mostly due to outpatient services,
suggesting that the burden of PN may rise
with increasing disease severity.

DIGITAL FEATURES

This article is published with digital features, a
video abstract, to facilitate understanding of the
article. To view digital features for this article
go to https://doi.org/10.6084/m9 . figshare.27645
837.

INTRODUCTION

Prurigo nodularis (PN) is a chronic pruritic dis-
order that presents with a history of intense
itching lasting>6 weeks, and with multiple
intensely itchy, firm, and elevated skin nodules
that are usually distributed on the limbs and
trunk in a symmetrical pattern [1, 2]. PN is a
relatively rare condition, and prevalence in the
USA was estimated as 70 per 100,000 adults in
a claims database study [3]. PN predominantly
affects individuals in their fifties, and women are
more likely to have PN than men [4]. There is a
disproportionately high incidence of PN among
Black patients and their all-cause mortality is

higher than White, Hispanic, and Asian patients
with PN [5]. Compared with those without PN,
patients with PN have a higher incidence of sys-
temic and psychological comorbidities, such as
HIV infection, non-Hodgkin lymphoma, chronic
kidney disease, obesity, hypertension, heart
failure, cerebrovascular disease, coronary heart
disease, chronic obstructive pulmonary disease,
eating disorders, attention-deficit/hyperactivity
disorder, schizophrenia, mood disorders, anxi-
ety, and substance use disorders [4]. The precise
pathology of PN remains unclear, but involves
type 2 inflammatory pathways [6] and is associ-
ated with other type 2 inflammatory diseases,
including asthma and atopic dermatitis (AD) [4].

Treatment goals for PN are broadly to reduce
pruritus, interrupt the itch-scratch cycle, and
heal PN lesions. In 2022, dupilumab was the first
biologic treatment for PN to be approved by the
US Food and Drug Administration [7]. Before
dupilumab approval, most treatments for PN
were used off-label and included localized and
systemic treatments that target both neurologi-
cal and immunological pathways [8]. Recently,
another biologic therapy has been approved in
the USA for treatment of PN, nemolizumab [9].

Patients with PN incur a large healthcare
resource utilization (HCRU) burden. Annually,
there are an estimated 13 visits due to PN per
100,000 outpatient visits in the USA, and PN
accounts for more than 100,000 ambulatory
visits per year [10]. In a study assessing claims
data from October 2015 to December 2016,
patients with PN were more than 30 times as
likely to have an incident encounter with a der-
matologist, compared with a matched control
population without PN [11]. Patients with PN
accounted for 3.7 inpatient visits per 100,000
discharges in the USA in 2016; compared with
patients without PN, those with PN had signifi-
cantly longer hospital stays and higher costs of
care [12]. These increased costs with PN have
also been demonstrated in other studies; mean
total health care spending for patients with PN
over 15 months was over $8300 per patient in
a 2020 claims-based analysis [11]. This was pre-
dominantly due to outpatient costs, followed
by inpatient, emergency department, and phar-
macy/laboratory costs [11]. Patients with PN also
face a high individual economic loss (based on
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estimation of lost quality-adjusted life-years),
which is estimated to be $323,000 over their
lifetime [13].

No studies have assessed the full economic
impact of PN from a payer perspective or
explored how cost and HCRU vary by PN sever-
ity in the USA, despite these factors contributing
to a significant disease burden. This study aimed
to estimate HCRU and costs associated with PN
compared with matched controls using a large
US health plan claims database, and to compare
costs and HCRU among patients with PN, strati-
fied by whether or not they received advanced
therapy, as a proxy for disease severity.

METHODS

Data Source

This retrospective cross-sectional study used
data from the IQVIA PharMetrics® Plus data-
base of US adjudicated medical and pharmacy
claims, including patient enrollment data. The
PharMetrics® Plus database includes data from
more than 200 million enrollees since 2006 and
represents all geographic areas of the USA. The
database includes key demographic character-
istics, inpatient and outpatient diagnoses and
procedures, outpatient prescriptions, and costs
paid by healthcare plans to providers. Data
are compliant with the patient confidentiality
requirements of the Health Insurance Portabil-
ity and Accountability Act (HIPAA). This study
examined HCRU and costs among patients with
PN and matched patients without PN. All data
in IQVIA PharMetrics® Plus datasets are HIPPA
(1996) compliant and deidentified to adhere
with all relevant US regulations and privacy
laws. As such, this study only analyzed deiden-
tified data, which are a priori exempt from Insti-
tutional Review Board approval according to the
Federal Policy for the Protection of Human Sub-
jects “Common Rule” (1991, revised 2018).

Populations

Adults (aged 218 years) with PN were included
if they had at least one inpatient or at least two

outpatient medical claims containing a diagno-
sis code for PN (International Classification of
Diseases, 10th Revision, Clinical Modification
code L28.1) in any calendar year from 2016
to 2019. Patients were excluded if they were
not continuously enrolled in the database for
the calendar year of their inclusion. If patients
with PN had at least one calendar year that
was eligible for the study, 1 year was randomly
selected for inclusion. Four annual cohorts
were identified and combined to an overall
cohort.

A matched-control cohort of patients with-
out PN was identified from a 2% random
selection of commercially insured enrollees
in the IQVIA PharMetrics® Plus database who
were matched with a patient with PN on a 1:1
ratio by region (Midwest, South, Northeast,
and West), payer type (commercial vs Medi-
care), age (in the calendar year patients were
identified), sex, and calendar year of inclusion
(patients required to be continually enrolled
for the calendar year of their inclusion).
Patients selected for inclusion in the control
cohort had no diagnosis code for PN in their
calendar year of inclusion, but otherwise inclu-
sion requirements were the same as for the PN
cohort. The control cohort served as a refer-
ence cohort that described healthcare use and
costs for a typical patient without PN.

Identified patients with PN were further
stratified into two therapy cohorts: those who
received advanced therapy during the year of
inclusion and those who received localized
or no therapy during the year of inclusion.
Advanced therapies were systemic steroids (at
least two prescriptions/claims for systemic ster-
oids in the calendar year at least 30 days apart),
systemic immunomodulators (methotrexate,
azathioprine, mycophenolate, mofetil, and
cyclosporine), thalidomide and thalidomide
derivatives (thalidomide and lenalidomide),
monoclonal antibodies (dupilumab), photother-
apy (ultraviolet B and psoralens-ultraviolet A),
gamma-aminobutyric acid receptor agents (pre-
gabalin and gabapentin), and opioid receptor
agents (naltrexone and butorphanol). Localized
therapies included topical steroids, intralesional
steroids, calcipotriene, topical doxepin, and cal-
cineurin inhibitors.
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Outcomes

All-cause HCRU was measured over the year
of inclusion and reported as mean number of
events per patient for outpatient physician and
dermatologist office visits, count and frequency
(%) of patients with at least one inpatient hospi-
talization and emergency department visit, and
mean inpatient length of stay (days). Healthcare
costs assessed included those relating to hos-
pitalizations, outpatient services, emergency
department visits, pharmacy claims, and total
healthcare costs (inclusive of hospitalizations,
outpatient and emergency department visits,
laboratory tests, diagnostics, and pharmacy). All
costs were adjusted to 2019 US dollars based on
the medical care component of the Consumer
Price Index.

Statistical Analysis

Patient characteristics were reported for the com-
bined (2016-2019) cohort, stratified by patients
with PN and controls. Patient demographics
and clinical characteristics, including age, sex,
insurance type, geographic region, provider spe-
cialty (defined as the provider with the largest
number of office visits during the calendar year
of inclusion), CCI score, and selected comor-
bidities: mental health (depression, anxiety,
and insomnia), metabolic conditions (diabetes
type 2, chronic kidney disease, congestive heart
failure, myocardial infarction, and cerebrovascu-
lar accident), and type 2 inflammatory diseases
(asthma, AD, chronic rhinosinusitis with nasal
polyps, chronic rhinosinusitis without nasal
polyps, food allergy, and eosinophilic esophagi-
tis) for the specific calendar year were recorded.
Prevalence ratios and 95% ClIs were calculated
for select comorbidities. HCRU, select comor-
bidities, and costs were reported for patients
with PN vs controls and between patients
with PN who received advanced vs localized/
no therapy using means (SDs) for continuous
data and counts/frequencies for categorical
data. Chi-square tests for categorical variables
(proportions of patients with any emergency
department visit or hospitalization), t tests for

continuous variables (mean number of outpa-
tient physician office visits and dermatologist
visits, mean length of stay among inpatients,
and all-cause healthcare costs, except for costs
associated with hospitalizations and emergency
department visits), or negative binomial tests for
mean number of inpatient hospitalizations and
emergency department visits were used to com-
pare patients with PN vs controls and advanced
versus localized/no therapy. The costs associated
with inpatient hospitalizations and emergency
department visits are zero-inflated data; there-
fore, a marginalized two-part model with logis-
tic regression for zero vs nonzero costs and a
gamma regression model for nonzero costs were
used to compare the crude, unadjusted inpatient
and emergency department costs. Regression
analyses for all-cause healthcare costs were per-
formed to calculate adjusted costs for the differ-
ences in select comorbidities between patients
with PN versus controls and the advanced ver-
sus localized/no therapy cohorts. The regression
analyses adjusted for comorbidities that were
not clearly related to PN (malignancy, Crohn'’s
disease, ulcerative colitis, HIV, and psoriasis)
and varied significantly between groups and for
which high-cost treatments were likely. When
comparing patients with PN receiving advanced
versus localized/no therapy, the regression anal-
yses were also adjusted for age group and sex, as
these cohorts were not matched.

RESULTS

Populations

The study population comprised 16,888 unique
patients with PN, who were matched 1:1 to a
cohort of control patients without PN (Table 1).
Included patients appeared to be evenly dis-
tributed across study years (2016-2019; Supple-
mentary Table S1). The PN cohort and matched
controls had a mean (SD) age of 54.5 (13.2),
54.8% were female, and the majority had com-
mercial insurance (53.8%). Patients with PN
had higher mean (SD) Charlson Comorbidity
Index (CCI) score compared with the control
cohort (1.2 [2.0] vs 0.7 [1.5]). Most comorbid
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Table 1 Patient demographics and clinical characteristics for patients with PN and matched controls and subgroups of

patients with PN receiving advanced versus localized/no therapy

Characteristic Patients Controls (N =16,888) Patients with PN receiv- Patients with PN receiv-
with PN ingadvanced therapy®  inglocalized/no therapy®
(N=16,888) (n=7103) (n=9785)
Age, mean (SD), years  54.5 (13.2) 54.5(13.2) 54.9 (12.4) 54.2 (13.7)
Female, 7 (%) 9251 (54.8) 9251 (54.8) 4204 (59.2) 5047 (51.6)
Region, 7 (%)
Midwest 3963 (23.5) 3963 (23.5) 1661 (23.4) 2302 (23.5)
Northeast 2603 (15.4) 2603 (15.4) 1015 (14.3) 1588 (16.2)
South 7704 (45.6) 7704 (45.6) 3406 (48.0) 4298 (43.9)
West 2618 (15.5) 2618 (15.5) 1021 (14.4) 1597 (16.3)
Payer type, 7 (%)
Commercial 9083 (53.8) 9083 (53.8) 3890 (54.8) 5193 (53.1)
Medicaid 342 (2.0) 342 (2.0) 160 (2.3) 182 (1.9)
Medicare® 2230 (13.2) 2230 (13.2) 881 (12.4) 1349 (13.8)
Other® 5233 (31.0) 5233 (31.0) 2172 (30.6) 3061 (31.3)
Provider specialty,® 7 (%)
Dermatologist 4542 (26.9) 618 (3.7) 1759 (24.8) 2783 (28.4)
PCP 3142 (18.6) 4739 (28.1) 1361 (19.2) 1781 (18.2)
PA/NP 647 (3.8) 470 (2.8) 273 (3.8) 374 (3.8)
Other 6640 (39.3) 6776 (40.1) 2995 (42.2) 3645 (37.3)
Not identified or 1917 (11.4) 4285 (25.4) 715 (10.1) 1202 (12.3)
unknown
CClI score, mean (SD) 1.2 (2.0) 0.7 (1.5) 1.5(2.2) 1.0 (1.8)
CCL 7 (%)
0 9207 (54.5) 11629 (68.9) 3268 (46.0) 5939 (60.7)
1 3326 (19.7) 2554 (15.1) 1587 (22.3) 1739 (17.8)
>2 4355 (25.8) 2705 (16.0) 2248 (31.6) 2107 (21.5)

CCI Charleson Comorbidity Index, NP nurse practitioner, P4 physician assistant, PCP primary care physician, PN prurigo

nodularis

*Therapy received during the calendar year of inclusion

®Medicare data in the IQVIA PharMetrics Plus database includes only claims data with active Medicare Advantage programs

“Other insurance includes self-insured

Defined as the provider with the largest number of office visits during the study period
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Proportion of patients (%)

| Patients |

with PN Controls
(n=16,888) (n=16,888)
28.7 15.0 Mental health
8.4 3.3 Depression
215 10.8 Anxiety
8.1 4.5 Insomnia
24.9 17.5 Metabolic conditions
19.3 131 Diabetes type 2
6.1 3.4 Chronic kidney disease
3.7 2.1 Congestive heart failure
0.9 0.6 Myocardial infarction
3.6 2.5 Cerebrovascular accident
29.4 14.3 Type 2 inflammatory diseases
10.1 5.2 Asthma
9.8 0.9 Atopic dermatitis
0.4 0.2 Chronic rhinosinusitis with nasal polyps
5.1 3.5 Chronic rhinosinusitis without nasal polyps
12.9 7.8 Allergic rhinosinusitis
0.8 0.2 Food allergy
0.2 0.1 Eosinophilic esophagitis
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Fig. 1 Frequency and prevalence ratio for each comorbidity in patients with PN versus matched controls. PN prurigo nodu-

laris

conditions were significantly more common
in the PN cohort than in the control cohort;
the prevalence ratios for each comorbidity are
summarized in Fig. 1. Of the comorbidities
assessed, those with the highest prevalence
ratios (95% Cls) in patients with PN versus con-
trols were AD (10.80; 9.15-12.70), food allergy
(3.63; 2.54-5.20), and eosinophilic esophagitis
(2.56; 1.44-4.56).

HCRU and Costs

All-cause annual HCRU is summarized in
Table 2. The frequency of outpatient visits was
highest, followed by emergency department vis-
its and then hospitalizations. Mean (SD) number
of outpatient physician (17.0 [15.5] vs 8.1 [10.7];
P<0.001) and dermatologist visits (2.7 [4.9] vs
0.3 [1.0]; P<0.001) was significantly greater
in patients with PN compared with matched

controls. A significantly greater proportion of
patients with PN had emergency department
visits compared with matched controls (22.5%
vs 15.4%; P<0.001), and mean (SD) number of
emergency department visits was also signifi-
cantly greater in patients with PN (0.46 [1.63]
vs 0.25 [0.79]; P<0.001). A significantly greater
proportion of patients with PN had any inpa-
tient hospitalization compared with matched
controls (9.3% vs 5.9%; P<0.001), and mean
(SD) number of inpatient hospitalizations was
also significantly greater in patients with PN
(0.17 [2.74] vs 0.08 [0.40]; P<0.001). Among
patients with an inpatient hospitalization, mean
(SD) length of stay was significantly longer for
patients with PN than matched controls (10.6
[33.2] vs 6.7 [12.9] days; P<0.001).

Mean (SD) total healthcare costs were sig-
nificantly greater for patients with PN than
matched controls ($18,315 [$66,476] vs $8451
[$30,982]; P<0.001) (Fig. 2a), and patients with
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Table 2 All-cause annual healthcare resource for patients with PN and matched controls and subgroups of patients with PN

receiving advanced versus localized/no therapy

Patients Controls (2=16,888) Patients with PN receiv- Patients with PN receiv-
with PN ing advanced therapy® ing localized/no therapy®
(n=16,888) (n=7103) (n=9785)
Outpatient physician office visits
Outpatient physician 17.0*(15.5)  8.1(10.7) 21.71(17.7) 13.5 (12.6)
office visits, mean (SD)
Dermatologist office 2.7*(4.9) 0.3 (1.0) 3.17(6.4) 2.0(2.3)
visits, mean (SD)
Emergency department visits
Patients with any emer- 3798 (22.5)* 2601 (15.4) 2018 (28.4)" 1780 (18.2)
gency department visit,
7 (%)
Emergency department 0.46*(1.63) 0.25(0.79) 0.66™ (2.19) 0.31(1.03)
visits, mean (SD)
Hospitalizations
Patients with any hospi- 1568 (9.3)* 990 (5.9) 906 (12.8)* 662 (6.8)
talizations, 7 (%)
Hospitalizations, mean ~ 0.17**(2.74)  0.08 (0.40) 0.27"0 (4.19) 0.10 (0.48)
(SD)
Length of stay among 10.6* (33.2) 6.7 (12.9) 11.0 (36.5) 10.1 (28.2)

inpatients® (days),
mean (SD)

PN prurigo nodularis
*P < 0.001 vs controls
TP <0.001 vs localized/no therapy

*Therapy received during the calendar year of inclusion

bNegative binomial test was used to compare patients with PN versus controls and patients with PN receiving advanced ver-

sus localized/no therapy during the year of inclusion

“Includes only patients with hospitalization

PN had significantly greater mean (SD) pharmacy
($4438 [$14,604] vs $1782 [$7912]; P<0.001)
and medical claims costs (all nonpharmacy
costs) ($13,876 [$62,273] vs $6669 [$29,049];
P<0.001). Medical claims costs for patients with
PN were predominantly driven by nonprescrip-
tion outpatient services, which were a mean (SD)
of $9436 ($40,454) for the year. When adjusted
for comorbidities with no clear mechanistic con-
nection to PN that varied significantly between

groups and for which high-cost treatments were
likely, mean all-cause healthcare costs for patients
with PN were $17,403 (95% CI $16,623-18,183)
and for matched controls were $9363 (95% CI
$8582-10,143) (P<0.001).
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a
$20,000 *
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(n=16,888) (n=16,888)
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o
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2 5000 $4,438 $4516 43939
$1,782 $1,888 *
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0 -
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b
$40,000 -
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(n=7,103) (n=16,888)
1
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o
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Total health care
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Pharmacy claims

Fig.2 All-cause healthcare costs for a patients with PN
and matched controls and b subgroups of patients with PN
receiving advanced or localized/no therapy. Medical claims
costs were the combined costs of nonprescription out-
patient services, hospitalizations, and emergency depart-

Patients with PN Receiving Advanced Versus
Localized/No Therapy

There were 7103 and 9785 patients with PN
who were receiving advanced or localized/
no therapy, respectively. The patient demo-
graphics and characteristics of the advanced
and localized/no therapy subgroups of the
PN cohort are summarized in Table 1; 59.2%
of those who received advanced therapy and
51.6% of those who received localized/no
therapy were female. Mean age of patients
was 54.9 and 54.2 years for the advanced and
localized/no therapy cohorts, respectively.
Mean (SD) CCI score was 1.5 (2.3) in patients
who received advanced therapy and 0.9 (1.7)

Medical claims

Nonprescription Hospitalizations'

outpatient services

Emergency
department visits'

ment visits. *P<0.001 versus controls. TP <0.001 versus
localized/no therapy. 'A marginalized two-part model
with logistic regression for zero versus nonzero costs and a
gamma regression model for nonzero costs were used. PN
prurigo nodularis

in patients who received localized/no therapy.
Compared with those who received local-
ized/no therapy, patients with PN receiving
advanced therapy had a significantly higher
frequency of multiple comorbid conditions,
including any advanced type 2 inflammatory
comorbidities, allergic rhinitis, asthma, AD,
food allergy, chronic rhinosinusitis without
nasal polyps, chronic rhinosinusitis with nasal
polyps, any mental health comorbidities, anx-
iety, depression, and insomnia (all P<0.001)
(Fig. 3). The prevalence ratios for each comot-
bidity are summarized in Fig. 3.

Patients who received advanced therapy
had a higher mean (SD) number of physician
office visits (21.7 [17.7] vs 13.5 [12.6]; P<0.001)
and dermatologist office visits (3.1 [6.4] vs
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Proportion of patients (%)

I Advanced Localized/ |

therapy no therapy Prevalence ratio
(n=9,785) (n=7,103) (95% CI)
34.7 244 Mental health HoA 1.43 (1.36-1.50)
10.2 71 Depression —eo— 1.45 (1.31-1.60)
26.3 18.0 Anxiety FoH 1.46 (1.38-1.55)
10.2 6.6 Insomnia —o— 1.53 (1.38-1.69)
28.9 22.0 Metabolic conditions e 1.31(1.25-1.38)
223 171 Diabetes type 2 o 1.31(1.23-1.39)
7.9 4.7 Chronic kidney disease —e— 1.66 (1.47-1.87)
4.6 3.1 Congestive heart failure —eo—i 1.50 (1.29-1.75)
1.0 0.8 Myocardial infarction ——e———1 1.18 (0.86-1.62)
4.2 3.2 Cerebrovascular accident —eo—i 1.33 (1.14-1.55)
37.6 23.4 Type 2 inflammatory diseases o 1.61 (1.54-1.69)
14.1 7.2 Asthma —e— 1.95 (1.78-2.14)
134 7.2 Atopic dermatitis —eo—i 1.86 (1.70-2.04)
0.5 0.2 Chronic rhinosinusitis with nasal polyps O 2.34 (1.40-3.91)
71 3.7 Chronic rhinosinusitis without nasal polyps —e— 1.95 (1.71-2.23)
16.2 10.5 Allergic rhinosinusitis e 1.55 (1.43-1.67)
1.2 0.6 Food allergy ° 2.08 (1.48-2.92)
0.3 0.2 Eosinophilic esophagitis ° | 1.76 (0.95-3.26)
T T T 1
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Fig.3 Prevalence ratio for each comorbidity in patients with PN receiving advanced versus localized/no therapy. PN pru-

rigo nodularis

2.0 [2.3]; P<0.001), compared with patients
who received localized/no therapy (Table 2).
Patients who received advanced therapy also
had a higher proportion of emergency depart-
ment visits (28.4% vs 18.2%; P<0.001) and
inpatient hospitalizations (12.8% vs 6.8%;
P<0.001) than those who received localized/no
therapy (Table 2). Patients with PN who received
advanced therapy had higher mean (SD) total
costs compared with those who received local-
ized/no therapy ($27,638 [$93,667] vs $11,546
[$33,908]; P<0.001) (Fig. 2b); patients who
received advanced therapy incurred significantly
higher costs associated with pharmacy claims,
emergency department visits, inpatient hospi-
talizations, and nonprescription outpatient ser-
vices (all P<0.001) (Fig. 3). When adjusted by
age group, sex, and selected comorbidities (i.e.,
those that were not clearly related to PN, varied
significantly between groups, and were likely to

be associated with high treatment costs: malig-
nancy, Crohn’s disease, ulcerative colitis, HIV,
psoriasis), mean all-cause healthcare costs for
patients with PN who received advanced ther-
apy were $27,168 (95% CI $25,642-28,694) and
for patients with PN who received localized/no
therapy were $11,888 (95% CI $10,589-13,186).

DISCUSSION

This study assessed the real-world healthcare
burden of PN and associated costs in the USA
using data from a large health plan claims data-
base. Annual HCRU and associated costs were
significantly higher for patients with PN than
for matched controls. On average, patients
with PN had experienced more outpatient vis-
its and over double the number of inpatient
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hospitalizations than matched controls for the
year, and inpatient hospital stays were longer
for those with PN. Mean healthcare costs for
the year were substantially higher for patients
with PN than for matched controls, even after
adjusting for key morbidities. Medical claims
costs were twice as high for patients with PN
compared with matched controls. In a second-
ary analysis, patients with PN who received
advanced therapy, and therefore who had more
severe disease, incurred higher HCRU burden
and associated costs than patients with PN who
received localized/no therapy.

Our study is consistent with previous reports
of comorbidities associated with PN. In a 2020
real-world claims-based study, the frequency
of anxiety, chronic kidney disease, asthma,
and AD in patients with PN was 21.3%, 3.6%,
8.4%, and 3.3%, respectively [4]. These results
broadly align with the current study for anxi-
ety (21.5%), chronic kidney disease (6.1%), and
asthma (10.1%); however, the prevalence of AD
was found to be almost three times higher in
our study (9.8%). The difference in the preva-
lence of AD between the two studies may be
due to methodological differences; the 2020
study included patient data from 2015 to 2016,
with the approval of biologic treatment for AD
(dupilumab) in 2017 [7], it is likely the clini-
cal landscape changed during the subsequent
years covered by our study (2016-2019). The
frequency of comorbid diabetes mellitus was
19.3% for patients with PN in our study, with
previously reported frequencies ranging from
8.8% to 15.9% [3, 4]. Similarly, for comorbid
chronic heart failure and myocardial infarction,
the respective frequencies in our study were
3.7% and 0.9%, broadly similar to previous stud-
ies reporting 1.5% to 11.0% and 0.6% to 3.0%
[3, 4].

In our study, patients with PN had an average
of 2.7 dermatology outpatient visits for the year;
in a previous study of private insurance claims
data, 1.4 visits per patient per year were reported
[3]. Patients with PN in our study had nine times
more dermatologist office visits than controls.
However, a previous report found that patients
with PN were more than 30 times as likely to be
seen by a dermatologist compared with controls
[11]. The discrepancy in magnitude between

these two reports may be due to methodologi-
cal differences; the previous study compared
incidence rate ratios, and our study compared
mean number of dermatologist office visits. The
same previous study estimated a mean total
healthcare spending of $8334 per patient over
15 months for patients with PN, which is less
than half of what was identified in our study
over a shorter time period (1 year) [11]. This dis-
crepancy may be due to the exclusion of patients
aged > 64 years in the previous study, who tend
to have higher healthcare costs. Economic infla-
tion during the time between the studies (2016
for the previous study and adjusted to 2019 for
the current study) might also contribute to the
difference in mean total healthcare spending.
Also, it is unclear whether the previous study
required continuous enrollment during the
study period, as HCRU and costs for those who
discontinued during the study period would be
under-recorded and not be comparable to cost
estimates from this study which are calculated
from patients with continuous enrollment in
the calendar year [11]. Similar to our findings,
the majority of the total healthcare costs in the
previous study were due to outpatient services
[11]. When considering inpatient hospitaliza-
tion, a cross-sectional study of the 2016 National
Inpatient Sample found that patients with PN
accounted for 3.7 inpatient visits per 100,000
discharges in the USA [12]. Patients with PN
had a longer length of hospital stay (6.5 days
vs 4.6 days; P<0.001) and higher costs of care
($14,772 vs $11,728; P<0.001) compared with
patients without PN [12]. These observations
were also supported by a real-world study of
infectious disease hospitalizations [14]. The find-
ings of these studies broadly align with the cur-
rent study in that patients with PN have higher
HCRU and costs compared with controls.

AD is a chronic inflammatory skin disease that
is more common than PN, with an estimated
prevalence of 6% to 13% in the USA [15]. A simi-
lar study of HCRU and costs for adults with AD
in the USA identified mean annual healthcare
costs of $11,660, approximately $4000 more than
for matched controls [16]. To compare with our
study, mean annual costs for patients with PN
were approximately 50% higher and estimated to
be approximately $10,000 more than for matched
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controls. For those with more severe AD, mean
annual costs were comparable with patients with
PN ($15,000 vs $18,000); however, patients with
more severe PN (advanced therapy cohort) had
mean annual costs of $28,000, which is almost
double that of patients with more severe AD.
Although HCRU was broadly similar between
the two diseases, PN appears to incur greater eco-
nomic burden.

STRENGTHS AND LIMITATIONS

This was a retrospective cross-sectional study
based on data from a large US health plan claims
database. The study included a large population,
was conducted over several years, and included
an analysis of patients with PN by treatment
type (as a proxy for disease severity). It is impor-
tant to consider that the use of treatment type
(advanced vs localized/no therapy) as a proxy
for disease severity might not be accurate in all
cases and could subjectively inflate costs. Detailed
data on other clinical variables, such as clinical
diagnosis of disease, disease severity, and clinical
symptoms status, were not available and might
have provided further insight into disease severity
and HCRU/costs. Nevertheless, claims data can
only capture the dispensing of medication and
cannot confirm whether the patient is taking the
medication as prescribed. It is also important to
consider that, being this was a cross-sectional
study, patients with earlier versus later disease
and patients who are responding to treatment
versus those who are not cannot be differenti-
ated and are all included in the analyses. Patients
aged =65 years and those with two or more health
plans are more likely to have claims missing in
the IQVIA PharMetrics® Plus database and so data
relating to these patients might not be complete
[17]. Finally, this study is limited to only those
individuals with commercial health insurance;
therefore, findings in this study may not be gener-
alizable to patients who are uninsured or covered
by other insurance.

CONCLUSIONS

This study confirmed that patients with PN have
higher HCRU and costs than the general popu-
lation, which is primarily driven by outpatient
services. Patients with PN receiving advanced
therapies have the highest HCRU and costs,
which are also mostly due to outpatient services,
suggesting that the burden of PN may rise with
increasing disease severity.
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