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TO THE EDITOR

Prurigo nodularis (PN) is an intensely pruritic, inflammatory skin disease characterized by
symmetrically distributed hyperkeratotic nodules (Kwatra, 2020; Kwon et al, 2019). The
intense pruritus associated with PN often severely impacts quality of life (Huang et al,
2020c; Iking et al, 2013; Pereira et al, 2020). In our previous experience as well as in

a European cohort, patients with PN had a greater severity of disease, itch intensity, and
more dramatic reduction in quality of life compared to other patients with chronic pruritus
(Zeidler et al, 2020; Whang et al, 2020b; Williams et al, 2020). Thus, we hypothesized that
patients with PN experience higher rates of disease comorbidities and healthcare utilization
compared with patients who have other pruritic, inflammatory skin conditions. To address
current gaps in understanding of PN, we employed national claims data to describe the
epidemiology, comorbidities, and healthcare utilization of patients with PN.

Using anonymized, nationally-representative, private insurance claims data (October 2015 -
December 2019), we defined PN patients as individuals with two or more medical claims for
PN using ICD-10-CM codes. For comparison to patients with inflammatory skin diseases,
ICD-10-CM codes were also used to identify patients with atopic dermatitis (AD) and
psoriasis. Matched controls (age- and gender- matched to PN patients) were selected from
individuals without any ICD-10-CM codes for PN, AD, and psoriasis. Further details are
provided in the Supplemental Materials.

In our analysis of nationwide claims data, we identified number of cases of PN, AD, and
psoriasis annually. In 2016, there were 2,658 PN patients, 21,482 AD patients, and 21,073
psoriasis patients. In 2017, there were 4,823 PN patients, 38,805 AD patients, and 35,193
psoriasis patients. In 2018, there were 6,992 PN patients, 54,593 AD patients, and 47,382
psoriasis patients. In 2019, there were 9,426 PN patients, 70,298 AD patients, and 59,509
psoriasis patients. The annual period prevalence estimates in the claims database are shown
in Table 1. The prevalence estimates for PN in 2016 were 18 per 100,000 overall, 22 per
100,000 for adults, and 2 per 100,000 for children and the estimates rose to 58 per 100,000
overall, 70 per 100,000 for adults, and 7 per 100,000 for children in 2019. The mean (SD)
age for PN patients was 57.5 (17.0) years in 2016 and increased to 59.8 (16.9) years in
2019. The gender breakdown ranged from 44.5% male in 2016 to 46.5% male in 2019. The
demographics for controls and AD and psoriasis patients are also shown in Table 1.

For a comprehensive analysis of the comorbidity burden, we quantified the overall
comorbidity burden with the Charlson Comorbidity Index (CCI). We also examined the
comorbidity profiles using the individual components of the CCI (Figure 1). PN patients had
the highest CCI of these groups, with a mean (SD) of 1.53 (2.27) compared with 0.98 (1.82)
for the controls (age- and gender-matched to PN patients), 0.53 (1.16) for AD patients, and
1.16 (1.88) for psoriasis patients in 2016, and 2.32 (2.84) compared with 1.57 (2.42) for the
controls, 0.75 (1.52) for AD patients, and 1.71 (2.40) for psoriasis patients in 2019 (Table
1A).

The top five specialties seen by PN patients, by the estimated number of visits per year
per patient, were internal medicine (2.01), dermatology (1.87), family practice (1.60),
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cardiology or cardiovascular disease (0.85), and orthopedics or orthopedic surgery (0.49).
For comparison, estimates of the most visited specialties for controls and patients with
atopic dermatitis and psoriasis are provided in Table 1C.

Patients with PN had a higher burden of several cardiovascular, pulmonary, and other
systemic diseases when compared to AD and psoriasis patients (Boozalis et al, 2018; Whang
et al, 2019; Huang et al, 2020a). PN patients may experience higher disease burden as the
itch in PN is thought to be the most severe of chronic pruritic dermatoses (Steinke et al,
2018). PN is also associated with a broad range of diseases such as liver disease, renal
disease, HIV, and malignancies among others (Kwatra, 2020; Dazzi et al, 2011).

The higher disease burden of PN translates to higher healthcare utilization of specialty

care by patients. PN patients saw dermatologists more frequently than controls as well as
AD and psoriasis patients. Consistent with our findings of the higher rates of comorbid
cardiovascular disease in PN patients, these patients also had the highest estimated
utilization of cardiology or cardiovascular disease specialty visits in this study. Our results
support prior findings indicating that PN patients had a higher utilization of care from
specialists (Huang et al, 2020b). Additionally, PN patients are more likely to be hospitalized,
have longer inpatient stays, and higher inpatient costs of care, compared to the general
population (Whang et al, 2019; Whang et al, 2020a).

In summary, PN was associated with higher healthcare utilization of specialty care and
comorbidity burden than age- and gender-matched controls as well as compared with
patients with AD and psoriasis. PN patients often remain recalcitrant to treatment and
suffer from impaired quality of life due to their chronic itch-scratch cycle and associated
comorbidity burden. Limitations of this study include the retrospective nature of the analysis
and the identification of patients with PN with the ICD-10-CM code, which require further
validation. To increase the validity of PN identification through 1ICD-10-CM codes for this
study, we defined PN patients as those who had at least two claims with the corresponding
ICD-10-CM code based on the methodology that has been previously published (Steinke et
al, 2018). However, the ICD-10-CM code for PN requires further validation. Furthermore,
the increase in annual prevalence estimates for PN, AD, and psoriasis observed in the study
could also be a result of increasing coding of these diagnoses in the claims data along

with rising awareness by the medical profession. The findings presented here should be
considered preliminary and the foundation for further research since the study is based
upon retrospective claims data. Overall, this study provides a nationwide description of the
epidemiology, comorbidities, and healthcare utilization of PN as compared to control and
other similar pruritic, inflammatory skin diseases at the national level.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Abbreviations

PN prurigo nodularis

AD atopic dermatitis

CcCl Charlson Comorbidity Index

SD standard deviation
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Figure 1. Comorbidity heatmap for PN, AD, and psoriasis.
Comorbidity heatmap comparing the comorbidity prevalence (in percentages) for patients

with PN, AD, and psoriasis; color scale where green indicates the lowest percentage

of the comorbidity burden and red indicates the highest percentage of the comorbidity
burden (prevalence corresponds to the annual period prevalence). AD, atopic dermatitis;
AIDS, acquired immunodeficiency syndrome; CHF, congestive heart failure; DM, diabetes
mellitus; MI, myocardial infraction; PN, prurigo nodularis.
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Table 1.
Period Prevalence Estimates (Per 100,000) for PN, AD, and Psoriasis

PN AD Psoriasis

Page 6

2016 2017 2018 2019 2016 2017 2018 2019 2016 2017 2018 2019

Overall 18 32 45 58 146 255 348 432 144 232 302
Children 2 4 6 7 419 742 1,016 1,275 15 26 33
Adults 22 39 54 70 74 127 178 227 178 286 370

366
40
445

Abbreviations: AD, atopic dermatitis; PN, prurigo nodularis.
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