Rater Reliability Testing of the Physician Wart Assessment for
Common Warts: A Noninterventional, Observational Study
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INTRODUCTION

Participants

zz A heterogeneous population of individuals with common warts
was identified to cover a range of PWA grade categories, ages,
Fitzpatrick skin types, and wart locations on the body

zz Common warts (Verruca vulgaris) are benign cutaneous
manifestations of the human papillomavirus that impact
children and adults1
ŪŪ No prescription therapies have received approval from the
US Food and Drug Administration for the treatment of
common warts2
zz A proprietary, stabilized hydrogen peroxide topical solution, 45%
(w/w) (HP45) is currently in clinical development for the treatment
of common warts
zz The Physician Wart Assessment™ (PWA) is a clinician-rated 4-point
scale developed to support efficacy analyses of HP45 in clinical
trials of patients with common warts
zz The objective of this presentation is to demonstrate the inter- and
intra-rater reliability of the PWA

MATERIALS AND METHODS
Study Design

zz A noninterventional, observational, single-day, single-site study
was conducted in the United States to assess the inter- and
intra-rater reliability of the PWA
zz Up to 15 physicians (raters) and 25 individuals with common
warts (participants) were planned for enrollment with the goal
of identifying 50 to 75 evaluable warts and approximately 8 to
12 clear-of-wart skin areas for assessment at a single face-to-face
wart assessment visit (Figure 1)

Figure 1. Study Design

zz Eligible participants were ≥6 years of age with a diagnosis
of common warts and ≥2 evaluable target warts on the trunk
or extremities
ŪŪ Ineligible warts included those that were periungual,
subungual, genital, or anal; covered with hair that would
interfere with the study evaluations; and/or in an area that
may be occluded (eg, by clothing, by footwear, or within a
skin fold)
zz Candidates were excluded if they had clinically atypical warts, or
had any current skin condition or any other condition that may
interfere with the study or put the participant at substantial risk

Study Assessments

zz Study participants were presented to the PWA raters in
random order
zz During the visit, raters used the PWA (Figure 2) and a wart
dimension assessment (length and height of the wart) to rate
each evaluable target wart at 2 time points approximately
2 hours apart
ŪŪ Each participant had ≥2 target warts evaluated by each rater
zz The PWA and wart dimension assessment results for each wart
were entered by each rater on a SurveyMonkey® digital form or on
a paper form to be entered into the digital form by study staff

PWA score:
Description:

Eligibility screening

0 = Clear
No visible wart
No further treatment
indicated

1 = Near clear
Visible wart <3 mm
maximal diameter
or length

2 = Visible
Visible wart ≥3 mm
and <6 mm maximal
diameter or length

3 = Visible
Visable wart ≥6 mm
maximal diameter
or length
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PWA, Physician Wart Assessment.
P ≤ #25
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P ≤ #25

P ≤ #25

P ≤ #25

P ≤ #25

P, participant.

Raters

zz Eligible physicians were currently practicing, board-certified
dermatologists, fluent in English; all were identified and recruited
by the sponsor
zz Demographic and clinical experience information about raters
was collected prior to the study day to ensure an appropriate level
of clinical experience

Inter- and Intra-rater Reliability Analyses

zz To characterize the degree to which 2 or more independent raters
agreed on the rating of the same participant, inter-rater reliability
was calculated based on the intra-class correlation coefficient
(ICC) and absolute agreement as shown below:
ŪŪ ≥0.70 = excellent reliability
ŪŪ 0.61 to 0.80 = substantial reliability
ŪŪ 0.41 to 0.60 = moderate reliability
ŪŪ ≤0.40 = fair to poor reliability

RESULTS

Table 2. Rater Characteristics
Variable
Age, y, mean (SD)

N=11
57.1 (10.4)

Degree
MD

7 (63.6)

MD/PhD

3 (27.3)

DO

1 (9.1)

Female

zz Characteristics of the 28 participants and 11 raters who
participated in the study are described in Table 1 and Table 2,
respectively
ŪŪ A total of 3 patients with only 1 target wart were excluded
from the rater reliability analysis population; 25 participants
contributed to the reliability analysis

Table 1. Participant Demographics
Variable
Age, y, mean (SD)
Range, y
Gender
Female
Race
White
Other
Years with target warts
<1
1–2
3–4
5–6
>6
Missing response
Current treatment for warts
None
Cryotherapy
Home remedy
Previous treatments for warts
None
Salicylic acid
Cryotherapy
Home remedy
Fitzpatrick skin type
I
II
III
IV
V
VI
Number of target warts/patient
1
2
3
≥4
Maximal target wart lengtha
No visible wart
<3 mm
≥3 mm and <6 mm
≥6 mm
Maximal target wart thicknessa
No visible wart
0–0.49 mm
0.5–0.99 mm
1.0–1.49 mm
1.50–1.99 mm
2.0–2.49 mm
2.5–2.99 mm
Wart locationa
Hands
Feet
Arms
Legs
Trunk
Data are n (%) unless otherwise indicated.
a
n=76.
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Intra-rater agreement was
excellent between assessments
at 2 separate time points using
the PWA, indicating findings
were consistent over time
among individual raters

Gender

Raters and Participants

zz Target warts were required to be discrete lesions

Figure 2. PWA Scores and Photographic Examples

Recruitment
(N≤15 raters)
(N≤25 participants)

zz To assess the extent to which a single rater, using the same
assessment, arrived at the same score using the same participant
at different time points, intra-rater reliability was calculated
based on average-measures ICC and the mean of 2 ratings for
each participant

Inter-rater agreement was
substantial to excellent based
on 2 separate assessments,
indicating PWA scores were
reproducible and consistent
across independent raters

N=28
32.7 (17.1)
8.5–72.6
12 (42.9)

4 (36.4)

Practice location
Texas

3 (27.3)

New Mexico

2 (18.2)

Florida

2 (18.2)

Illinois

1 (9.1)

California

1 (9.1)

Virginia

1 (9.1)

Minnesota

1 (9.1)

Area of specialization
General dermatology

9 (81.8)

Pediatric dermatology

1 (9.1)

Both

1 (9.1)

>20

9 (81.8)

11–20

1 (9.1)

9 (32.1)
9 (32.1)
4 (14.3)
2 (7.1)
3 (10.7)
1 (3.6)

6–10

0

1–5

1 (9.1)

14 (50.0)
6 (21.4)
7 (25.0)
6 (21.4)
2 (7.1)
7 (25.0)
15 (53.6)
3 (10.7)
1 (3.6)
0 (0.0)
3 (10.7)
11 (39.3)
9 (32.1)
5 (17.9)
8 (10.5)
11 (14.5)
42 (55.3)
15 (19.7)
7 (9.2)
13 (17.1)
29 (38.2)
13 (17.1)
8 (10.5)
5 (6.6)
1 (1.3)
52 (68.4)
4 (5.3)
10 (13.2)
8 (10.5)
2 (2.6)

Inter-rater reliability
zz The ICC values obtained in the inter-rater reliability analysis were
similar at time points 1 and 2 (0.72 and 0.68, respectively; Table 4)
ŪŪ These results indicated excellent and substantial agreement at
time point 1 and 2, respectively
Intra-rater reliability
zz Assessment of 73 warts in the intra-rater reliability analysis
resulted in an ICC value of excellent agreement (0.98; 95% CI,
0.97–0.99; Table 5)

Table 4. Inter-rater Reliability ICCs
ICC and 95%CIa

ICCb

PWA – time point 1

0.72 (0.65–0.79)

0.74 (0.67–0.81)

PWA – time point 2

0.68 (0.61–0.76)

0.71 (0.64–0.78)

ICC, intra-class correlation coefficient; PWA, Physician Wart Assessment.
a
Single-measures ICC from a 1-way model based on absolute agreement, single rater.
b
2-way random effects model of consistency, single rater.

Years treating common warts

24 (85.7)
4 (14.3)

26 (92.9)
1 (3.6)
1 (3.6)

3

These findings establish the
usefulness and reliability of the
PWA, and support use of the tool in
clinical trials designed to evaluate the
efficacy and safety of HP45 in patients
with common warts

Number of monthly common warts patients
>25

2 (18.2)

21–25

1 (9.1)

16–20

4 (36.4)

11–15

1 (9.1)

6–10

2 (18.2)

≤5

1 (9.1)

Age range of patients treated, y

Table 5. Intra-rater Reliability ICCs
Mean (SD)
PWA – time point 1 (803 ratings)

1.69 (0.87)
0.98 (0.97–0.99)

PWA – time point 2 (797 ratings)

1.69 (0.87)

ICC, intra-class correlation coefficient; PWA, Physician Wart Assessment.
a
Based on a 2-way mixed-effects model, absolute agreement, multiple raters.

0–11

10 (90.9)

References

12–17

11 (100)

≥18

11 (100)
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Data are n (%) unless otherwise indicated.

PWA Assessments

zz A combined total of 76 warts were assessed, providing a total of
836 PWA ratings at the first time point; 6 wart assessments were
missed at time point 2, resulting in a total of 830 PWA ratings
ŪŪ The majority of PWA scores at either time point were 1 or 2
(Table 3)
ŪŪ The mean (± SD) PWA score across all warts was 1.84 ± 0.74 at
time point 1 and 1.74 ± 0.89 at time point 2

Table 3. Distribution of PWA Scores Across
Response Grades
Time Point 1
Time Point 2
PWA Grades
(76 warts, 836 ratings)
(76 warts, 836 ratings)a
0 – clear
77 (9.2)
79 (9.4)
1 – near clear
232 (27.8)
228 (27.3)
2 – visible wart (≥3 mm, <6 mmb)
355 (42.5)
352 (42.1)
3 – visible wart (≥6 mmb)
172 (20.6)
171 (20.5)
Missing data
0 (0)
6 (0.7)
Data are number of warts (%). Each target wart was assessed 11 times at each time point (once by
each rater). Sample includes 28 participants with ≥1 target wart at both time points.
a
6 wart assessments were missed at time point 2, resulting in 830 ratings.
b
Maximal diameter or length.
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