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Chronic prurigo is a pruritic disease characterized by
the development of pruriginous lesions due to scratch-
ing. The number of lesions is representative of the
stage of the disease, while the presence of excoria-
tions reflects the scratching activity. Aim of this study
was to validate a new developed tool for the objective
assessment of chronic prurigo. Investigator’s Global
Assessment scales for stage and activity were com-
pleted for 187 patients with chronic prurigo, who also
reported patient-reported outcomes for itch intensity
and quality of life. To assess the reliability and objec-
tivity of the Investigator’s Global Assessment, 5 in-
dependent raters completed the Investigator’s Global
Assessment scales for 8 patients twice. The scores
increased with increased intensity of pruritus. The
Investigator’'s Global Assessment stage scales corre-
lated strongly with each other (Kendall’'s-tau-b 0.62)
and moderately with the Investigator’s Global Assess-
ment activity scale (Kendall’s-tau-b 0.47). Intra-rater
test-retest reliability was excellent for all items, while
the congruence among raters was very good for
Investigator’'s Global Assessment - chronic prurigo
activity (Kendall’s W 0.84) and good for Investigator’'s
Global Assessment stage scales (Kendall’'s W 0.747).
Investigator’'s Global Assessment - chronic prurigo
stage and activity are thus the best Investigator’'s
Global Assessment instruments for use in assessing
chronic prurigo.
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hronic prurigo (CPG) is a burdensome, highly pru-

ritic, chronic skin disease based on neuroimmune
mechanisms (1-3). The presence of symmetrically dist-
ributed papular, nodular or other (plaques, umbilicated,
linear) various pruriginous lesions is typical (1, 4, 5). The
dominant subtype is chronic nodular prurigo (CNPG; also
termed prurigo nodularis). Disease healing is characteri-
zed by flattening of the lesions until they disappear and
leave behind a white or skin-coloured scar. In contrast
to the reduced elevation during healing, the base of the
lesions remains unchanged: a nodule shows the same
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SIGNIFICANCE

Chronic prurigo is a skin disease characterized by the pre-
sence of severely itchy skin lesions, such as nodules or
papules, which are caused by scratching over a long period.
To date, there is no uniform documentation available for
the skin lesions. “Investigator’s Global Assessments” are
helpful for medical documentation of the skin lesions. For
chronic prurigo, they are divided into 2 parts; one for the
proportion of excoriations on the existing lesions and one
for the total number of skin lesions. In this study we were
able to validate the new tools for an objective assesment.

circumference during regression and does not degrade
into a papule. This observation makes monitoring the
disease during clinical trials difficult, as investigators
cannot memorize the stage of elevation or flattening for
multiple lesions compared with previous visits. The flat-
tening of individual lesions needs to be calculated by vir-
tual methods, using imaging techniques for comparison;
however, such techniques are currently unavailable (6).
This observation prompted us to develop an alternative
investigator assessment, based on the number of active
lesions vs healed ones. We had previously developed and
validated the Prurigo Activity and Severity Score (PAS),
a comprehensive instrument to describe CPG (7). It was
found that the estimated number of lesions on the whole
body, corresponding to PAS item #2, is representative of
the severity stage of the disease: an inter-item correlation
analysis showed a high association with all other items
(7). An early sign of CPG improvement, along with the
interruption of scratching, is the disappearance of crusts
and erosions from the top of the lesions (7, 8). Based on
this, we developed 2 Investigator’s Global Assessments
(IGA) for CPG; one for the current stage (estimated num-
ber of lesions) and one for the scratching activity. The first
IGA was developed into two versions; a general version
designed for all CPG subtypes, and a second version only
for CNPG, the most frequent subtype (Table I). We report
here the validation results for these novel instruments.

MATERIALS AND METHODS

Patient population and validation procedure

After providing written informed consent, 187 consecutive adult
patients with CPG (clinically and histologically confirmed) were
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Table I. Investigator Global Assessment (IGA) for stage of chronic prurigo (CPG), chronic nodular prurigo (CNPG) and signs of activity

in chronic prurigo

Score Category Description

IGA-CPG stage

0 Clear No pruriginous lesions (0 lesions)

1 Almost clear Rare palpable pruriginous lesions (approximately 1-5 lesions)

2 Mild Few palpable pruriginous lesions (approximately 6-19 lesions)

3 Moderate Many palpable pruriginous lesions (approximately 20-100 lesions)

4 Severe Abundant palpable pruriginous lesions (over 100 lesions)

IGA-CNPG stage

0 Clear No nodules (0 nodules)

1 Almost clear Rare palpable pruriginous nodules (approximately 1-5 nodules)

2 Mild Few palpable pruriginous nodules (approximately 6-19 nodules)

3 Moderate Many palpable pruriginous nodules (approximately 20-100 nodules)

4 Severe Abundant palpable pruriginous nodules (over 100 nodules)

IGA-CPG activity

0 Clear No pruriginous lesions have excoriations or crusts

1 Almost clear Very small proportion of pruriginous lesions have excoriations or crusts (up to approximately 10% of all pruriginous lesions)
2 Mild Minority of pruriginous lesions have excoriations or crusts (approximately 11-25% of all pruriginous lesions)
3 Moderate Many pruriginous lesions have excoriations or crusts (approximately 26-75% of all pruriginous lesions)

4 Severe Majority of pruriginous lesions have excoriations or crusts (approximately 76-100% of all pruriginous lesions)

included in this prospective, longitudinal, uncontrolled, non-
interventional study between November 2017 and February 2020.
The ethics committee of the University of Miinster approved the
study, which was registered in the German Clinical Trials Regis-
ter (DRKS00005383). Three trained investigators completed the
IGA — chronic prurigo (IGA-CPG) stage, IGA — chronic nodular
prurigo (IGA-CNPGQG) stage and IGA-CPG activity (Table I) and
then counted all pruriginous lesions (papules, nodules, ulcers,
plaques) in each patient. Patients completed electronically itch

Table II. Demographics, itch and prurigo characteristics

Characteristics

Number 187
Female, % 55.6
Age, years, mean (SD) 66.11 (13.1)
Chronic prurigo underlying cause, %
Dermatosis 22.1
Neurological 41.4
Systemic 13.1
Psychic 0.7
Multifactorial 14.5
Unclear 8.3
Exact number of all pruriginous lesions
Range 0-493
Mean (SD) 103.7 (96.5)

Median (IQR)
Numerical rating scale worst 24 h

79.0 (31.0-146.5)

Mean (SD) 5.9 (2.3)

Median 6.0
Numerical rating scale worst 4 weeks

Mean (SD) 7.6 (2.7)

Median 8.0
Dermatology Life Quality Index

Mean (SD) 11.2 (6.8)

Median 10.0
ItchyQoL

Mean (SD) 72.4 (15.4)

Median 74.8
ItchyQolL-S

Mean (SD) 21.6 (4.5)

Median 22.8
ItchyQoL-E

Mean (SD) 28.8 (17.1)

Median 27.9
ItchyQoL-F

Mean (SD) 22.8 (6.5)

Median 23.1

ItchyQolL-E: ItchyQoL subscore “Emotions”; ItchyQoL-F: ItchyQoL subscore
"Functioning”; ItchyQoL-S: ItchyQoL subscore “Symptoms”; SD: standard deviation.

www.medicaljournals.se/acta

intensity scales (on a numerical rating scale (NRS): worst itch in
the previous 24 h and in the previous 4 weeks) and instruments
measuring the impairment in quality of life (Dermatology Quality
of Life Index (DLQI) (9) and ItchyQoL).

Test—retest procedure

In order to assess the reliability and objectivity of the IGA, 5
experienced dermatologists (“raters”) who were not involved
in the validation data sampling completed the IGAs for 8 ran-
domly chosen patients with CPG from the total study population
twice within 1 h. The raters were asked to complete a feasibility
questionnaire regarding the practicability and usefulness of the
individual measuring instruments.

Statistical analysis

Statistical analyses were performed with SPSS 25.0 for Windows
(IBM Corporation, Armonk, NY, USA). The level of significance
was defined at p<0.05. The mean and medians, standard devia-
tions (SD), quartiles, minimal, and maximal values, as well as
frequencies, were calculated. The intraclass correlation coefficient
(ICC) was calculated for test—retest reliability. Pearson’s y* test
was used for inter-item correlation. Correlation coefficients were
calculated between IGA and the external constructs NRS, DLQI,
ItchyQoL, number of pruriginous lesions and items 2 and Sa/b
from the PAS 1.0 to test for convergent validity. For concurrent
validity testing, the NRS scores were grouped into bandings ac-
cording to Reich et al. (10).

RESULTS

Between November 2017 and February 2020, 187 pa-
tients (104 females (55.6%); mean age 66.1 +13.1 years)
were enrolled (Table II).

Test—retest reliability in the random sample of 8
patients and 5 raters

Based on the demographic characteristics, the reliability
sample was representative of the total study population.
The intra-rater test—retest reliability was excellent for all
items (ICC IGA-CPG-stage 0.915; ICC IGA-CNPG stage



ActaDV

ActaDV

Investigator’s Global Assessment of chronic prurigo 3/5

Inter- Item Correlation Convergent validity . < &
= = =
L7} ] =3 b=
& & £ Z = z
£ = 5 o £ e
@ o = 3] 3 &
E & L Item < < <
3 & o e e e
] - -
i : : P <0.01 0.011 <0.01
U L : :
Item = = = RESwonsiothes | 0.343 0.162 0.237
52 AT . P <0.01 <0.01 <0.01
IGA-CPG Stage NRS worst dweeks |, 0.383 0.231 0.240
=0.001 =0.001 . P <0.01 <0.01 <0.01
0.62 0.468 o t 0.794 0.485 0.335
IGA-CNPG Stage
0,001 0.001 i b <0.01 <0.01 <0.01
PAS Item Sa t 0.391 0.384 0.759
0472 0.468
IGA-CPG activity PAS Ttem 5b = i mla
<000 <0001 t 0.417 0.328 0.336
] ] ] ) P <0.01 <0.01 0.139
Fig. 1. Inter-item correlation of Investigator Global Assessment DLQI ; 0.265 0.201 0.038
(IGA). Medium grey: moderate correlation; darker grey: strong correlation. D di 0 oi 0'03
CPG: chronic prurigo; CNPG: chronic nodular prurigo. : p =l B :
i e t 0.193 0.177 0.142
o P 0.111 0.033 <0.01
0.874; ICC IGA-CPG activity 0.972). Congruence among ~ |ItchyQol-S t 0.086 0.133 0.169
raters was very good in IGA-CPG activity (Kendall’s W i p <0.01 <0.01 0.015
0.837) and good in the IGA-CPG (Kendall’s W 0.747) . t 0.205 0155 3162
and IGA-CNPG stages (Kendall’s W 0.747). O P i G i
ges ( ) Tichydul X t 0.127 0.137 0.067

Feasibility of 5 independent raters

No intelligibility problems were specified during the
completion of all measuring instruments, which took
less than 1 min per instrument. All raters considered the
IGA-CPG activity and the IGA-CPG stage to be suitable
tools for assessing the progress of CPG. Four examiners
rated the IGA-CPG activity and IGA-CPG stage as 1
(“very good”). One rating was missing.

Four raters considered IGA-CNPG stage as a suitable
instrument for follow-up of CNPG. One rater noted that
it could be difficult to assess the course of CNPG without
documenting the other concomitant pruriginous lesions.
Three examiners rated the IGA-CNPG with a 2 (“good”),
one with a grade of 1 (“very good”), and another gave
no information.

Inter-item correlation of Investigator Global Assessment

The correlation between the IGA-CPG stage, IGA-CNPG
stage and IGA-CPG activity was significant (»<0.001).
The IGA-CPG stage and IGA-CNPG stage correlated
strongly with each other (Kendall’s-tau-b 0.62) and
the IGA-CPG activity moderately with the IGA-CPG
stage (Kendall’s-tau-b 0.472) and IGA-CNPG stage
(Kendall’s-tau-b 0.468) (Fig. 1).

Convergent validity

Strong correlations were found between the IGA-CPG
stage and PAS item #2 (estimation of the total number
of pruriginous lesions; t=0.794, p<0.01), as well as the
total counted number of all pruriginous lesions (t=0.729,
p<0.01). The IGA-CPG activity also strongly correlated

Fig. 2. Convergent validity. Light grey: weak correlation; medium grey:
moderate correlation; darker grey: strong correlation. DLQI: Dermatology
Life Quality Index; ItchyQoL-E: ItchyQoL subscore “Emotions”; ItchyQoL-F:
ItchyQoL subscore “Functioning”; ItchyQoL-S: ItchyQoL subscore
“Symptoms”; NRS: numerical rating scale; p: p-value; PAS Item 2: estimation
of the total number of pruriginous lesions; PAS Item 5a: percentage of
pruriginous lesions with excoriations and/or crusts on top; PAS Item 5b:
percentage of healed pruriginous; t: Kendall’s correlation coefficient.

with the PAS item #5a (pruriginous lesions with excoria-
tions and/or crusts on top; t=0.759, p<0.01). Very weak
or weak correlations were found for IGA-CNPG and
between the NRS worst and instruments for measuring
quality of life (Fig. 2).

Concurrent validity

With increasing pruritus intensity measured according to
the worst NRS in the last 24 h and in the last 4 weeks,
and categorized according to Reich et al. (10), the mean
value of the different IGAs increased (Fig. 3).

DISCUSSION

A reliable assessment of CPG in routine care and, espe-
cially in clinical trials, is essential to document the
disease course, treatment efficacy, and to capture, if pre-
sent, the disease modifying potency of a drug. This study
aims to describe and validate novel, short instruments to
assess CPG, especially in clinical trials, as this indication
is currently the focus of the pharmaceutical development
(11). As such, the investigator assessment must be based
on representative skin lesions. To date, CPG has not been
assessed directly, but instead by instruments focusing on
itch and impairment in quality of life (12). We excluded

Acta Derm Venereol 2021
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Fig. 3. Concurrent validity. Analysis in patients with no, mild, moderate, severe and very severe pruritus revealed differences. The Investigator Global
Assessment (IGA) score increased with greater pruritus intensity. Significant differences between the characteristics of the groups were determined with
the Kruskal-Wallis test. CPG: chronic prurigo; CNPG: chronic nodular prurigo; NRS: numerical rating scale.

the subjective symptoms from this objective approach and
suggest continuing to use specific itch intensity scales,
such as the numerical rating scale (NRS), to make an
assessment of the course of itch. CPG can be clinically
characterized by multiple parameters, such as the type
of lesions (papules, nodules, plaques), their individual
size, individual quantity on a patient, elevation, distribu-
tion, stage of healing (resolution), and signs of scratch
activity (excoriations/crusts). Previous studies (7, 8, 13)
have shown that the estimated or total counted number
of lesions is a representative marker for CPG disease
severity and thus can serve as a reliable monitoring in-
strument. Other approaches, such as measuring the size
(longitudinal or height) of individual pruriginous lesions,
did not perform well in previous studies, and thus do not
constitute representative items for an IGA (7, 8, 13, 14).
For development of the IGA, we used a categorization
and wording internationally accepted for the assessment
of inflammatory dermatoses (15, 16). CPG is a relatively
rare disease and patients are mostly treated in specialized
centres (17, 18). Thus, it was decided to use the estimated
number of lesions in order to describe the stage. This
serves as a directory for non-experienced dermatologists
to select the proper stage, which is especially essential

Fig. 4. Clinical example of chronic nodular prurigo. A patient with
chronic nodular prurigo showing nodules (b/ue arrow) and papules (yellow
arrow; lesions less than 1 cm in diameter).

www.medicaljournals.se/acta

in clinical trials. Analysis of the test-retest procedure
showed excellent test—retest reliability in all IGAs (ICC
all >0.87). The inter-rater reliability was very good
(Kendall’s W 0.837), especially in the IGA-CPG activity.
However, the IGA-CPG stage and IGA-CNPG stage were
also good (Kendall’s W 0.747).

Interestingly, in the convergent and concurrent validity
assessments, the IGA-CPG performed better in compari-
son with the IGA-CNPG. The IGA-CPG allows a broad-
er assessment, since all other non-nodular pruriginous
lesions can also be included. In general, most patients
show a mixture of different CPG lesions, although one
lesion may predominate (Fig. 4) (1, 4). The advantage
of the IGA-CPG is that a clear assessment can be made
without uncertainty as to whether lesions shall be inclu-
ded and without a loss of information. Moreover, our
raters preferred the IGA-CPG over the IGA-CNPG.

The IGA-CPG for assessment of activity showed good
reliability amongst the raters. Similar to the IGA-CPG
stage, the IGA-CPG activity showed better concurrent
validity data. The IGA-CPG activity was also graded
as very good by the raters and considered feasible and
acceptable for determining CPG activity. The IGAs for
stage and activity only moderately correlate with one
another, clearly showing that they assess different aspects
of the disease.

In conclusion, the use of IGAs can simplify the ob-
jective clinical assessment of CPG. This study found
IGA-CPG stage and activity to be the most suitable IGA
instruments currently available, especially for inclusion
of patients in clinical trials.
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