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Chronic prurigo is a debilitating skin disease characterized by the presence of chronic pruritus and scratching-related pruriginous lesions. The pruriginous lesions can differ in their clinics what has recently been categorized into different clinical phenotypes. The most common one is chronic nodular prurigo (syn. prurigo nodularis); other phenotypes are papular, plaque, umbilicated, and linear prurigo. A comparison between these phenotypes regarding similarities and differences has not yet been performed. In this explorative analysis, itch characteristics, scratching behavior, and disease burden of the nodular, papular, plaque, and umbilicated prurigo were investigated in 1,128 patients. Patients with nodular and plaque prurigo were younger than patients with papular and umbilicated prurigo. The shortest duration of the underlying pruritus was found in papular and umbilicated prurigo, the longest in plaque prurigo. Itch intensity, impairment of sleep, mood and the quality of life did not differ. These findings confirm that the clinical phenotypes of chronic prurigo belong to a spectrum of one disease with similar disease characteristics and can be categorized under the umbrella term of chronic prurigo. Future clinical trials should include all phenotypes of chronic prurigo.
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INTRODUCTION

Chronic prurigo (CPG) is a rare but worldwide occurring disease (1, 2). It is characterized by the presence of chronic pruritus (CP), history, and/or evidence of repeated scratching (e.g., excoriations, scars) as well as localized or generalized pruriginous lesions (3). The clinical picture differs in the number, distribution and the type of the pruriginous lesions such as papules, nodules, and/or plaques (3, 9, 10). However, multiple types of pruriginous lesions can be present in the same patient. These lesions dot not allow a conclusion to the underlying etiology of CPG. Depending on the predominant pruriginous lesion in one patient (Figure 1), the CPG is divided into the following clinical phenotypes according to the disease definition (3): chronic nodular prurigo (nodules predominate), chronic papular prurigo (papules predominate), chronic plaque prurigo (plaques predominate), and chronic umbilicated prurigo (ulcerated pruriginous lesions predominate) (3). As these phenotypes fulfill the definition of CPG, it was proposed that CPG is an umbrella term for the various clinical presentations (3).


[image: Figure 1]
FIGURE 1. Different types of pruriginous lesions. (a) papules (<1cm), (b) nodules (≥1cm), (c) ulcerated pruriginous lesions, (d) plaques.


In the past, studies in CPG focused on analyzing itch characteristics and disease burden exclusively in chronic nodular prurigo. From these studies it is known that patients with chronic nodular prurigo have a high burden and a substantial impairment of the quality of life, even when compared to patients with CP on non-lesional skin (4, 5). Sleep quality can be severely limited in these patients and the presence of psychological comorbidities can frequently occur in patients with chronic nodular prurigo (5, 6). However, until now, no study included the other clinical phenotypes of CPG (papular, plaque, and umbilicated type) and it is unknown if the aggregation of these phenotypes under one disease is justified and if there are biological differences between the clinical phenotypes of CPG.

Therefore, this study aims detecting possible differences between the CPG phenotypes regarding clinical characteristics using a retrospective approach and to verify the suggestion that the clinical phenotypes can categorized under the umbrella term of CPG.



MATERIALS AND METHODS


Data Source

Data from routine care were used to perform this retrospective analysis. All data from patients of the Center for Chronic Pruritus were transferred into a biomedical data base. After written informed consent, data were collected by the physicians (i.e., medical history and physical examination), and from several patient reported outcome tools (e.g., pruritus questionnaire, quality of life). Afterwards the data were reviewed by the physician-in-chief and transferred to the research database of the Center for Chronic Pruritus at the University Hospital Münster, which is approved by the Ethics Committee of the Medical Faculty of the University of Münster (2007-413-f-S) (7). For this analysis, data of the first consultation of patients with CPG, who presented between October 2004 and February 2018, were included.



Etiology of CPG

According to the International Forum for the Study of Itch (IFSI) (8) the etiology of CPG was diagnosed and classified by a physician.



Patient Reported Outcome Tools

The numerical rating scale (NRS), ranging from 0 (no pruritus) to 10 (worst imaginable pruritus) was used to assess itch intensity of the previous 24 h (worst itch intensity in the last 24 h = WI-NRS/24 h; average itch intensity of the last 24 h = AI-NRS/24 h). The “Neuroderm” questionnaire, a pruritus questionnaire, was used to assess the scratching behavior and the impact on sleep (9). The impairment of the quality of life was assessed by using the “Dermatology Life Quality Index (DLQI)” (10) and the possible presence of an anxiety and/or a depression was investigated using the screening questionnaire “Hospital Anxiety and Depression Scale (HADS)” (11).



Statistical Analyses

For each metric endpoint, the Hodges-Lehmann estimate of the median with two-sided 95% confidence interval (CI) was calculated by using the R function wilcox.exact from the R package exactRankTests. For each binary endpoint, the absolute numbers and percentages per category were calculated for each group. For a chosen reference, an exact Clopper-Pearson 95% CI for the percentage was calculated by using the R function exactci from the R package PropCIs. All analyses are of explorative character. No adjustments for multiple testing were performed. If the CIs of the groups did not differ considerably, it was interpreted as an indication of equivalence. All statistical analyses were predetermined in a statistical analysis plan and were performed by R 3.4.4.




RESULTS

1,128 patients with CPG [692 (61.4%) female] were included in this study. Most of them suffered from chronic nodular prurigo [n = 908 (80.5%)] (Table 1). Patients with nodular prurigo and plaque prurigo were younger than patients with papular or umbilicated prurigo (Table 1). Nodular, popular, and plaque prurigo predominantly affected women (60.6-66.7%); in the group of patients suffering from umbilicated prurigo, men were more affected (66.7%).


Table 1. Demographics, duration and origin of chronic pruritus and burden of disease in the different clinical phenotypes.
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Duration and Cause of Chronic Prurigo

Overall, the patients suffered from CP for a median duration of 2.9 years (CI 2.6-3.1) before presenting in our center. A comparison of the groups showed that patients with papular prurigo and umbilicated prurigo had the shortest, patients with nodular prurigo an intermediate and patients with plaque prurigo the longest duration from CP (Table 1).

The etiology of pruritus classified according to the IFSI classification (8) was most frequently found to be of multifactorial origin in nodular and umbilicated prurigo. The patients with papular and plaque prurigo showed most common a dermatosis as the cause of CP (Table 1). Dermatological diseases were the second most frequently found origins in patients with nodular prurigo, while in umbilicated prurigo the second most frequent origin was a systemic disease.



Itch Intensity

The median AI-NRS/24h was 6.5/10, whereas the median WI-NRS/24h was 8.5 for the whole patient population. No differences between the phenotypes were found when comparing the pruritus intensity (Table 1).



Scratching Behavior

Almost all patients (over 90%) reported that they scratch themselves, and that they were aware that scratching injures the skin (60.7%). Interestingly, 42.4% of all patients stated scratching can cause itch aggravation. Divided into the phenotypes, some differences could be found: Patients with nodular prurigo stated more frequently “scratching causes itch relief,” “scratching is done unconsciously,” and “scratching causes itch aggravation” (Figure 2).


[image: Figure 2]
FIGURE 2. Comparison of scratching behavior in patients with different clinical phenotypes of chronic prurigo (in %).


There were no differences in the kind of scratching between patients with nodular and papular prurigo. Whereas in contrast to all other phenotypes patients with plaque prurigo reported more frequent to pinch and knead and patients with umbilicated prurigo do less rub and chafe their skin (Table 1).



Burden of CPG

Patients reported sleep problems independent of the clinical phenotype. The loss of sleeping hours did not differ between the phenotypes. All patients achieved comparable values in the total score of the DLQI and the subscores for anxiety and depression in the HADS (Table 1).




DISCUSSION

The aim of this explorative study was to investigate the demographic profile, itch intensity, scratching behavior, and burden of the different clinical phenotypes of CPG. We found more similarities in the analyzed parameter than differences between phenotypes. For example, pruritus characteristics, the impact on sleep, quality of life and mood did not differ between the groups. Regarding pruritus intensity at baseline, the median of the average pruritus intensity in the last 24 h was classified as moderate to severe; the median of the worst pruritus intensity in the last 24 h as severe in all phenotypes. These results confirm analyzes of previous studies examining the pruritus intensity of patients with chronic nodular prurigo (4, 5). It can be speculated that as soon as the CPG has developed due to neuronal sensitization processes and the development of a vicious circle of experiencing pruritus and continuously scratching independent of the origin, the severity of the itch intensity in the different phenotypes is similar.

Differences were identified regarding the categorized etiology of CPG. A multifactorial etiolgy was prominent in nodular and umbilicated prurigo whereas more dermatological diseases were found in papular and plaque prurigo. Despite these differences in the categories, no conclusion is justified based on these data to make a differential diagnosis regarding the individual etiology of CPG in affected patients.

Another descriptive difference was found regarding the duration of the underlying pruritus in CPG. Patients with plaque prurigo suffered the longest, followed by patients with nodular prurigo and then papular and umbilicated type. It can thus be assumed that the duration of the CPG and the associated prolonged scratching contributes to different clinical phenotypes. This supports the assumption that some clinical phenotypes of CPG are a continuous spectrum of the disease and can merge. Also another earlier study suggested that the various pruriginous lesions such as papules, nodules and plaques represent stages of the development in CPG (12).

All patients have in common a severe scratching behavior with some differences which might be relevant for development of the different phenotypes. More than half of the patients with nodular prurigo scratch themselves unconsciously, while only a third of patients suffering from the other CPG phenotypes made this statement. Patients with umbilicated prurigo less often chafe or rub compared to all other phenotypes. However, there are also patients in these group who do chafing or rubbing their skin. This observation does not disambiguate that the way of scratching leads to a particular phenotype of CPG.

It was also noticeable that scratching was reported to cause both pruritus relief and aggravation. These statements, contradicting at first glance, reflect the vicious circle of itching and scratching that is a typical characteristic of CPG. Satisfaction and pruritus control by scratching may directly occur while or shortly after scratching, but the pruritus recurs again afterwards.

Comparing the burden of patients, the phenotypes of CPG showed no differences in the impairment of the quality of life, in the scores for screening for anxiety and depression and in restriction of sleep. The median values from the DLQI for nodular prurigo, umbilicated prurigo, and plaque prurigo were in the range that indicate a strong impairment of the quality of life, for papular prurigo with one point below the cut-off value in the range for moderate impairment. However, all confidence intervals are comparable, therefore no important differences can be assumed here. In the past, the use of DLQI in patients with nodular prurigo showed also a strong impairment of the quality of life (13–15). Compared to these analyses of the quality of life in patients with nodular prurigo, our findings in patients of different clinical phenotypes are identical.



CONCLUSIONS

Overall, differences could be found in the age of the patients, in the duration and origin of the underlying CP and, though minimal, the scratching behavior. However, the itch intensity and the burden did not differ across the different clinical phenotypes of CPG. These findings confirm that clinical phenotypes of CPG are a spectrum and a part of the same disease, supporting the proposed term CPG as an umbrella term including all phenotypes of CPG. Based on these data and the assumed identical pathogenesis of the phenotypes, we suppose that the treatment response of patients with CPG is equal, regardless of the clinical phenotype. In the future, further studies should be carried out to confirm this statement and in order to find out whether new antipruritic treatments should be tested in each individual phenotype or in a cohort of CPG independent from its phenotype.



LIMITATIONS

Since data were not normally distributed, we did not perform comparisons of distributions to calculate p-values in this exploratory analysis. We rather examined if the 95% CI's differed from each other for each variable. If this was not the case, it was interpreted as an indication of equivalence. The differences to plaque prurigo should be interpreted carefully, as very few patients suffered from it.



DATA AVAILABILITY STATEMENT

The datasets presented in this article are not readily available. Requests to access the datasets should be directed to Claudia Zeidler, claudia.zeidler@ukmuenster.de.



AUTHOR CONTRIBUTIONS

All authors listed have made a substantial, direct and intellectual contribution to the work, and approved it for publication.



FUNDING

This work was support by European Academy of Dermatology and Venerology Grant to Claudia Zeidler (reference n° PPRC-2020-21).



REFERENCES

 1. Williams KA, Huang AH, Belzberg M, Kwatra SG. Prurigo nodularis: pathogenesis and management. J Am Acad Dermatol. (2020) 83:1567–75. doi: 10.1016/j.jaad.2020.04.182

 2. Ständer S, Ketz M, Kossack N, Akumo D, Pignot M, Gabriel S, et al. Epidemiology of prurigo nodularis compared with psoriasis in Germany: a claims database analysis. Acta Derm Venereol. (2020) 100:adv00309. doi: 10.2340/00015555-3655

 3. Pereira MP, Steinke S, Zeidler C, Forner C, Riepe C, Augustin M, et al. European academy of dermatology and venereology European prurigo project: expert consensus on the definition, classification and terminology of chronic prurigo. J Eur Acad Dermatol Venereol. (2018) 32:1059–65. doi: 10.1111/jdv.14570

 4. Gründel S, Pereira MP, Storck M, Osada N, Schneider G, Ständer S, et al. Analysis of 325 patients with chronic nodular prurigo: clinics, burden of disease and course of treatment. Acta Derm Venereol. (2020) 100:adv00269. doi: 10.2340/00015555-3571

 5. Pereira MP, Hoffmann V, Weisshaar E, Wallengren J, Halvorsen JA, Garcovich S, et al. Chronic nodular prurigo: clinical profile and burden. A European cross-sectional study. J Eur Acad Dermatol Venereol. (2020) 34:2373–83. doi: 10.1111/jdv.16309

 6. Gwillim EC, Janmohamed SR, Yousaf M, Patel KR, Silverberg JI. The impact of prurigo nodularis on sleep disturbance and related impact: a systematic review. J Eur Acad Dermatol Venereol. (2020). 34:e815-7. doi: 10.1111/jdv.16696

 7. Bruland P, Forster C, Breil B, Ständer S, Dugas M, Fritz F. Does single-source create an added value? Evaluating the impact of introducing x4T into the clinical routine on workflow modifications, data quality and cost-benefit. Int J Med Inform. (2014) 83:915–28. doi: 10.1016/j.ijmedinf.2014.08.007

 8. Ständer S. Classification of Itch. Curr Probl Dermatol. (2016) 50:1–4. doi: 10.1159/000446009

 9. Ständer S, Pogatzki-Zahn E, Stumpf A, Fritz F, Pfleiderer B, Ritzkat A, et al. Facing the challenges of chronic pruritus: a report from a multi-disciplinary medical itch centre in Germany. Acta Derm Venereol. (2015) 95:266–71. doi: 10.2340/00015555-1949

 10. Finlay AY, Khan GK. Dermatology Life Quality Index (DLQI)–a simple practical measure for routine clinical use. Clin Exp Dermatol. (1994) 19:210–6. doi: 10.1111/j.1365-2230.1994.tb01167.x

 11. Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta Psychiatr Scand. (1983) 67:361–70. doi: 10.1111/j.1600-0447.1983.tb09716.x

 12. Schedel F, Schürmann C, Metze D, Ständer S. Prurigo. Clinical definition and classification. Hautarzt. (2014) 65:684–90. doi: 10.1007/s00105-014-2753-z

 13. Ferrucci S, Tavecchio S, Berti E, Angileri L. Dupilumab and prurigo nodularis-like phenotype in atopic dermatitis: our experience of efficacy. J Dermatolog Treat. (2021) 32:453–4. doi: 10.1080/09546634.2019.1659479

 14. Brenaut E, Halvorsen JA, Dalgard FJ, Lien L, Balieva F, Sampogna F, et al. The self-assessed psychological comorbidities of prurigo in European patients: a multicentre study in 13 countries. J Eur Acad Dermatol Venereol. (2019) 33:157–62. doi: 10.1111/jdv.15145

 15. Steinke S, Zeidler C, Riepe C, Bruland P, Soto-Rey I, Storck M, et al. Humanistic burden of chronic pruritus in patients with inflammatory dermatoses: results of the European Academy of Dermatology and Venereology Network on Assessment of Severity and Burden of Pruritus (PruNet) cross-sectional trial. J Am Acad Dermatol. (2018) 79:457-63.e5. doi: 10.1016/j.jaad.2018.04.044

Conflict of Interest: CZ has received speaker honoraria/travel fees from Beiersdorf and Dermasence. MP is an investigator for Trevi Therapeutics; is a consultant for Galderma; and has received speaker honoraria/travel fees from Galderma, Menlo Therapeutics, Novartis, and Trevi Therapeutics. SS is an investigator for Dermasence, Galderma, Kiniksa, Menlo Therapeutics, Trevi Therapeutics, Novartis, Sanofi, and Vanda Therapeutics; a consultant and/or member of the advisory board for Almirall, Beiersdorf, Bellus Health, Bionorica, Cara Therapeutics, Celgene, Clexio, DS Biopharma, Galderma, Kiniksa Menlo Therapeutics, Novartis, Sanofi, and Trevi Therapeutics.

Copyright © 2021 Zeidler, Pereira and Ständer. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fmed-08-649332-t001.jpg
Number
N
%
Age (yrs)
Median
95% Cl
Sex
Male, n (%)
Female, n (%)
Duration of pruritus (yrs)
Median
95% Cl
Origin of pruritus (%)
Dermatologic
Systemic
Neurologic
Psychiatric
Multifactorial
Unknown
Intensity of pruritus
WI-NRS/24h
Median
95% CI
A-NRS/24h
Median
95% CI
Scratching behavior (%)

Scratching only when
itching

Scratching causes itch
relief

Scratching injures the skin

Scratching is done
unconsciously

Scratching causes itch
aggravation

Scratching provides
satisfaction

Rubbing
Chafing
Pinching
Kneading
Quality of life
oLl
Median
95% I
Anxiety and depressions
HADS-A
Median
95% CI
HADS-D
Median
95% ClI
Loss of slept hours/day
Median
Mean
D)

Nodular
Prurigo

908
80.5

64.3
62.8-65.8

343(37.9)
565 (62.2)

35
3.03-4.11

228
9.0
6.5
12

6.1

85
85-9.0

6.5
6.0-7.0

710

63.0

64.9
256
16.5
78

13.0
11.0-155

70
6.4-9.3

70
7092

32
2

Popular
prurigo

193
171

l
66-73.4

76 (39.4)
117 (60.6)

1.86
1.59-2.05

88

12.8
24
36.2
3.1

515
295

36.6

271

67.9
201
105
9.0

10.0
9.2-135

7.0
5987

6.0
6.0-8.1

3
3
1.8

Umbilicated
prurigo

24
241

73
66.8-77.8

16 (66.7)
8(333)

1.64
1.08-3.04

125
20.8
125
42

0

8.75
7590

7.76
5.0-85

82.4
47.1

64.7
294

235
17.6

411
59

176
59

12.0
9-12.7

8.0
6.6-9.0

85
8594

35

18

Plaque
prurigo

03

60.3
52.2-64.7

1(33.3)
2(66.7)

6.4-10.2

6.5-80

6.5
5.2-6.8

66.6

333

333
333

333

333

66.6
333

8.0
7.4-120

70
5884

5.0
5.0-7.4

26

Differences

Plaque < umbilicated < papular < nodular prurigo

Plaque < nodular < papular < umbiicated prurigo

More females affected except in umbilicated prurigo.

Umbilicated < papular < nodular < plaque prurigo

Most frequent origin per phenotype is highlighted in gray.

No differences according to 95% Ol.

Positive outliers are highlighted in dark gray, negative outliers
in light gray.

No differences according to 95% Cl.

No differences according to 95% Cl.

No differences.

Yrs, years; WI-NRS/24h, worst pruritus intensity in the last 24 h; AI-NRS/24 h, average pruritus intensity in the last 24 h; DLQI, Dermatology Life Quality Index; HADS-A, Hospital Anxiety
and Depressions Scale for Anxiety; HADS-D, Hospital Anxiety and Depressions Scale for Depressions; SD, standard deviation.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Chronic Prurigo: Similar Clinical Profile and Burden Across Clinical Phenotypes



		Introduction



		Materials and Methods



		Data Source



		Etiology of CPG



		Patient Reported Outcome Tools



		Statistical Analyses







		Results



		Duration and Cause of Chronic Prurigo



		Itch Intensity



		Scratching Behavior



		Burden of CPG







		Discussion



		Conclusions



		Limitations



		Data Availability Statement



		Author Contributions



		Funding



		References

















OPS/images/cover.jpg
’ frontiers
in Medicine

Chronic Prurigo: Similar Clinical
Profile and Burden Across Clinical
Phenotypes





OPS/images/fmed-08-649332-g001.gif





OPS/images/fmed-08-649332-g002.gif
——HN GG AN G AN D e U

ineacing

i
sesenng causes ten
pocting i
anoig g
setcning proides S ——
‘satistoction o=

seratenng causes ken scrteing s gene
‘spoavaton ‘unconsciously









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Medicine





