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Abstract
Purpose of Review The purpose of this review was to determine the most frequently utilized outcome measures in clinical trials
and to review the scoring criteria, advantages, disadvantages, and application in research and clinical settings, as well as provide
an overview of the published guidelines on the use of outcome measures in clinical practice.
Recent Findings The most frequently utilized physician-reported outcome measurement instruments in clinical trials from 2018
to 2019 were Physician Global Assessment (PGA), Psoriasis Area Severity Index (PASI), and body surface area. The most
frequently utilized patient-reported outcome measurement instruments were Dermatology Quality of Life Index, EQ-5D-5L, and
patient global assessment.
Summary In research, further standardization of outcome measures may allow for more useful comparison of different treatment
modalities. In clinical practice, although, the PASI provides a detailed measurement of disease severity, and the PGA score has
the advantage of being more clinically useful to physicians and patients.

Keywords Psoriasis . Outcome measures . Psoriasis area severity index . Physician’s global assessment . National Psoriasis
Foundation . Dermatology quality life index

Introduction

Psoriasis affects 2% of the population worldwide [1]. While
there are several types of psoriasis, plaque psoriasis—which
accounts for 90% of cases—is characterized by sharply demar-
cated erythematous plaques with silvery scales with a predilec-
tion for the extensor surfaces of elbows and knees, scalp, and
nails [2]. The characteristics of the lesions—the redness, thick-
ness, and scaliness, along with the extent of involvement—lend
themselves to objective measures of disease severity.

Objective outcome measures can serve as a standardized
way of comparing disease severity before and after treatment
in clinical practice and research. Reliability, the extent to which
a measurement instrument yields the same result on repeated
use, and validity, the ability of an instrument to measure what it
is designed to measure, are key qualities for useful outcome
measures. Ease of use, sensitivity to change, and clinical rele-
vance are other important considerations. These tools should be
easily calculated and interpreted by both physicians and pa-
tients. These outcome measurements can either assess lesion-
disease severity reported by the physician or measure quality of
life reported by the patient. However, these measures used in
trials may not be practical in clinical practice.

Over the past decade, there has been a dramatic increase in
the treatment modalities available to patients with plaque pso-
riasis; however, comparison is difficult when clinical trials are
presenting their data using different outcome measures and
assessment tools. There have been more than 44 different
scoring systems used in clinical trials from 1997 to 2000 [3].
The aim of this paper is to review the most frequently utilized
psoriasis outcome measures used in clinical trials in 2018–
2019. This review will cover the scoring criteria, advantages,
disadvantages, and application in research and clinical settings
and provide an overview of the published guidelines on the
use of outcome measures in clinical practice.
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Methods

The National Institute of Health’s clinicaltrials.gov was
reviewed, and 38 trials met the following inclusion
criteria: phase III, phase IV, plaque psoriasis, starting
date July 15, 2018, to ending date July 15, 2019.
Measurement instruments that were present in three
clinical trials or fewer were excluded. Published
guidelines from National Psoriasis Foundation (NPF),
Medicare Merit–based Incentive plan, and Group for
Research and Assessment of Psoriasis and Psoriatic
Arthritis (GRAPPA) were reviewed.

Results

A total of 31 phase III and 7 phase IV clinical trials
were reviewed, and the frequency of use for each out-
come measure was summed (Fig. 1). The most common
patient-reported outcome measure was Dermatology
Quality of Life Index (DLQI) used in 20/38 trials
(52%) (Table 1). The most common physician-reported
measure of disease severity was Physician Global
Assessment (PGA) which was used in 30/38 trials
(79%) (Table 2). The National Psoriasis Foundation
(NPF) endorses the use body surface area (BSA) as an
outcome measurement in clinical practice. Medicare
Merit–based Incentive plan (MIPS) endorses a combina-
tion of PGA, Psoriasis Area Severity Index (PASI),
DLQI, and/or BSA. The Group for Research and
Assessment of Psoriasis and Psoriatic Arthrit is
(GRAPPA) endorses any measure that fully assesses
the patient’s disease and incorporated patient-reported
outcomes (Table 3).

Physician-Reported Measurements

Five-Point Physician’s Global Assessment

Physicians’ Global Assessment, also known as Psoriasis
Global Assessment or Investigator’s Global Assessment
(IGA), is the most frequently used physician-reported out-
come measure [12]. It has been used in clinical trials in a wide
variety of different specialties and is not isolated to psoriasis
[11]. It is a five-point scale used to assess severity of disease as
a whole. Disease is categorized as 0 (clear), 1 (minimal), 2
(mild), 3 (moderate), 4 (marked), and 5 (severe) [6]. There are
two forms of the PGA: dynamic and static. The dynamic form
is used to rate improvement relative to baseline severity, while
the static form is used to measure clinical severity at a single
time and does not depend on a baseline assessment [11]. A 6-
point scale has also been used in clinical trials with a score of 6
corresponding to a “very severe” category; however, the FDA
now recommends using the 5-point scale for clinical trials on
psoriasis [11]. This measure most closely resembles the as-
sessment that physicians use when seeing patients in clinical
practice. It has good validity and tends to correlate with BSA
and PASI disease severity [12, 21]. However, it is less

Fig. 1 Frequency of assessment tools in clinical trials 2018–2019: 5-
point Physician’s Global Assessment (PGA), Psoriasis Area Severity
Index (PASI), Dermatology Life Quality Index (DLQI), body surface
area (BSA), EQ-5D-5L patient global assessment (PtGA)

Table 1 Most common patient-reported outcome measurements

DLQI EQ-5D-5L PtGA

Scoring
criteria

• 10 questions
that cover
discomfort,
daily activity,
leisure, work,
relationships,
and treatment
difficulties [4]

• Questionnaire
assesses general
aspects of health
comprising of 5
dimensions:
mobility, self-care,
usual activity,
discomfort,
anxiety/depression
[5]

• Includes a self-rated
visual analog of
health status [5]

• Similar to
PGA but
patients
assess their
own skin
[6]

Advantages • Simple and
easy to
administer [7]

• Widely used
[8]

• The only assessment
that provides both a
visual and question
form of
self-assessment

• Not specific to
dermatology—
used in clinical
trials in several
different fields of
medicine

• Easy to
administer
[4]

Disadvantages • Underestimate
quality of life
burden [9]

• Emotion and mood
limited to anxiety
and depression [5]

•Does not account for
other dimensions
of life (social) [5]

• Does not
discrimi-
nate small
changes
[4]
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objective compared with other outcome measures and does
not discriminate small changes in disease severity [4].

Psoriasis Area Severity Index

PASI is a popular research tool used in assessing severe pso-
riasis [12]. It is considered the gold standard in assessing pso-
riasis severity and monitoring treatment response in clinical
trials. It is rarely utilized in clinical practice due to difficulties
in scale interpretation and complicated calculations. The in-
tensity of the erythema, desquamation, and induration are rat-
ed on a 5-point scale with 0 indicating no involvement, 1
(slight), 2 (moderate), 3 (severe), and 4 (very severe).

Additionally, percentage involvement of the head, arms,
trunk, and legs is captured. Scores vary from 0 to 72 with
higher scores indicating severe disease. Clinical improvement
is calculated by percentage change from baseline [10]. For
example, a PASI-75, frequently used as an endpoint in clinical
trials, demonstrates a 75% improvement in score from base-
line [4]. PASI has high validity and reliability in trained indi-
viduals, although there is variation between experienced and
novice scorers [12].

Although a popular outcomemeasure, the PASI has several
disadvantages. The score is not sensitive to small changes in
the surface area [13]. It does not evaluate disease in all body
areas—hand, feet, genital, and nails—which are commonly
involved in psoriasis [11]. Scoringmay be affected by changes
in temperature, humidity, and application of emollients, which
can reduce the amount of erythema and scale [10]. Quality of
life and other comorbidities associated with psoriasis are not
evaluated. Higher score may not represent disease severity.
For example, two patients may present with a PASI score of
12; one patient may have localized disease with erythematous
and scaly plaques, while the second patient may have exten-
sive body involvement of flat non-scaly lesions. Clinical trials
have incorporated a minimum BSA of 10% to define severe
psoriasis due to this limitation of the PASI [13].

Body Surface Area

BSA measures the percentage of skin surface area affected by
lesion. The percentage can be determined by either “rules of
nine”method or by area determined by the patient’s hand size.
Rule of nine assumes that a total BSA is composed of 9% for
the head, 18% for the anterior trunk, 18% for the posterior
trunk, 9% for the anterior leg, and 9% for the posterior leg
[14]. The second method is by using the patient’s closed fist as
a reference. Previously, the fist represented 1% BSA; howev-
er, it actually represents 0.7% [15, 16]. Both methods of mea-
suring BSA tend to overestimate the extent of psoriatic in-
volvement. BSA is quick and easy to determine and is com-
monly used in clinical practice. It does not adequately define
the severity of lesions and just takes into account the extent of
involvement. It has lower levels of validation and high vari-
ability compared with PASI and PGA [21].

Table 2 Most common physician-reported outcome measurements

5-point PGA PASI BSA

Scoring
criteria

• A simple scale
used to assess
global severity of
disease from”
clear” to “very
severe” [6]

• Well-established
scale that
includes
intensity of
erythema,
desquamation,
and induration.
Percent
involvement of
head, arms,
legs, and trunk
[10]

• Body
surface
area
percentage
of
involved
skin

Advantages • Simple [4]
• Widely used [11]
• Forces evaluator

to step
increments [4]

• Well-established
[4]

• Evidence of high
reliability and
validity [12]

• Easy to
administer

Disadvantages • Less objective
• Does not

discriminate
small changes
[4]

• Poor sensitivity
to change [13]

• Impractical
outside of
research setting

• High score may
not reflect
disease severity
[13]

• Does not
incorporate
disease in nails,
genital, hand, or
feet

• Does not
define
severity of
lesions
[14]

• Can
overesti-
mate
extent of
involve-
ment [15,
16]

Table 3 Published guidelines on outcome measures

Society Guidelines

National Psoriasis Foundation (NPF) BSA [17•]

Medicare Merit-based Incentive Payment System (MIPS) PGA, PASI, DLQI, and/or BSA [18]

Group for Research and Assessment of Psoriasis and Psoriatic Arthritis (GRAPPA) Any measure that fully assesses the patient’s
disease and incorporates patient-reported outcomes [19•]

European consensus statement PASI and DLQI [20]

Curr Derm Rep (2019) 8:313–318 315



Patient-Reported Measurements

Dermatology Life Quality Index

DLQI is a patient-reported outcomemeasure used formore than
33 different chronic skin conditions worldwide [8]. It quantifies
the impact psoriasis has on patients’ lives and is an important
endpoint to consider in both clinical trials and clinical practice.
Quality of life measures are important as the physical appear-
ance of lesions may not demonstrate the full impact of disease
on the patient [13]. There is not a clear positive correlation
between the extent of disease involvement and degree of psy-
chological distress [22]. The DLQI is composed of ten ques-
tions covering six domains: symptoms, embarrassment, daily
activities, leisure, work and school, personal relationships, and
hassle with psoriasis treatment with each item scored on a four-
point scale of 0 (not at all), 1 (a little), 2 (a lot), and 3 (very
much) [4]. For several questions, a “not relevant” option may
be selected, which will be scored as 0 for that question. This can
lead to a lower total average of the DLQI score which may
falsely demonstrate a lower quality of life burden [9]. DLQI
is widely used and has good evidence for strong validity and
reliability [8]. It is popular in both clinical practice and trials
since it is a self-administered, easy, and user-friendly question-
naire that can be completed on average in about 2 min [7].

EQ-5D-5L

EQ-5D-5L is a patient-reported questionnaire that assesses
five general aspects of health: mobility, self-care, usual activ-
ities, pain/discomfort, and anxiety/depression. The patients
are able to self-report status as 1 (no problem), 2 (slight prob-
lem), 3 (moderate problem), 4 (severe problem), and 5 (ex-
treme problem). The second part of the questionnaire consists
of a self-rated health status on a vertical axis from 0 to 100
with end points labeled as “worst imaginable health status” to
“best imaginable health status.” It provides patients an oppor-
tunity to report quality of life on both a number scale and
visual scale. However, the mood category of this measurement
is limited to just anxiety and depression and does not factor
other emotions that patients may feel such as anger or frustra-
tion. It also does not account for social life or relationships [5].

Patient Global Assessment

Patient Global Assessment is comparable to the Physician’s
Global Assessment with a five-point scale with 0 (clear), 1
(minimal), 2 (mild), 3 (moderate), 4 (severe), and 5 (very
severe); however, the score is reported by the patient. It is
simple to use but offers the same advantages and disadvan-
tages described in the Physician’s Global Assessment
discussed above. It can be assessed day 1 for a baseline score
and then repeated at each subsequent encounter.

Discussion

Psoriasis severity is difficult to assess. There is no blood test or
imaging study that can provide an objective evaluation of
treatment efficacy. Severity is based on the subjective and
objective measurement by both physician and patient. These
measurements can provide a quantitative value used to com-
pare disease severity and efficacy of treatment over time. It is
important that clinical trials are consistent in the measure-
ments they use to truly compare efficacy between different
drugs; however, this is difficult when several dozen measure-
ments have been created for plaque psoriasis.

The frequency and specific use of outcome measurements in
clinical practice has not yet been quantified. Many of the out-
come measurements discussed above are impractical outside of
a research setting. Some measurements such as the PASI and
DLQI may take a significant amount of time, which is not
feasible in a busy clinical practice. They can be complicated
to calculate and confusing to apply the calculated score to clin-
ical practice. However, it can be beneficial to have a routine
assessment of psoriasis severity and its impact on the patient to
be recorded on a regular interval to guide treatment. Since there
are so many measurements to choose from, professional socie-
ties have published guidelines to help guide dermatologists on
which measurements can be most useful in clinical practice.

The National Psoriasis Foundation (NPF) published a con-
sensus statement in 2017 stating that BSAwas identified as the
most practical and appropriate instrument for use by general
dermatologists. Although they do not provide a specific
patient-reported measure, the statement states that BSA does
not capture location, symptoms, comorbidities, and life qual-
ity so it is encouraged to also use a patient-reported outcome
measure along with the BSA. These guidelines were pub-
lished to provide guidance but should be used at the discretion
of both the physician and the patient [17•].

The Medicare Merit–based Incentive Payment System
(MIPS) endorses a combination of PGA, PASI, DLQI, and
BSA in its guideline for successful treatment therapy. At least
one of the following must be provided in order to claim suc-
cessful treatment: PGA score ≤ 2, BSA ≤ 3%, PASI ≤ 3, or
DLQI ≤ 5 [18].

The Group for Research and Assessment of Psoriasis and
Psoriatic Arthritis (GRAPPA) meeting in 2016, endorsed by
Outcome Measures in Rheumatology (OMERACT),
established guidelines on which outcome measure to use for
psoriasis and psoriatic arthritis. GRAPPA concluded that they
do not endorse one specific outcome measure but rather any
measure that fully assesses patients’ disease and incorporates
patient-reported outcomes [19•].

A 2011 European consensus statement, representing
nineteen European countries, recommended the use of
PASI together with DLQI to define treatment goals in
clinical practice [20].
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The three most frequently utilized measurements remained
unchanged from last year: the PASI, PGA, and DLQI.
However, the PGA is now the most utilized measurement in
clinical trials, whereas last year, it was the PASI [23•]. Pascoe
et al. has studied the feasibility of implementing PGA for
psoriasis in clinical practice. It has been incorporated into
billing sheets, which allowed for easy scoring and incorpora-
tion it into practice. This resulted in a high adherence from
physicians to PGA usage. It required little additional time but
yielded rich information about the disease severity. Although
not a mandated requirement, implementing an outcome mea-
surement in clinical practice can provide additional pieces of
information that can help track patient’s disease improvement
between visits [24].

Conclusion

An array of outcome measures have been utilized in clinical
trials and have been proposed in different psoriasis guidelines
for clinical practice use. Our review determined that the PGA
was most frequently used in clinical trials in 2018–2019.
Since there are so many measurement instruments, determin-
ing which to use can be difficult. Standardizing these tools in
research and in clinical practice may improve the utility of
outcome measures.
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