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Evaluating Psoriasis: A Review of the Assessments Most
Commonly Used in Clinical Trials

Rita V. Patel, M.D.,! Cindy L. Tsui, B.S.2

ABSTRACT

Psoriasis is a chronic autoimmune inflammatory skin disease that affects 1% to 3% of the global population. Because no psoriasis
biomarkers are available to assess disease severity, clinical measures are used in daily practice and in research to measure both
severity and treatment response. In the clinic, psoriasis may be graded by the dermatologist as mild to severe and improvement
measured as worse, unchanged, better, much better, or clear. However, these scales are insufficient for clinical trials, where
objective tools that are reliable, valid, and consistent from investigator to investigator are needed to quantify disease activity more
precisely. The aim of this research is to update the reader on how to assess the major evaluation components of psoriasis severity
and to review the most common global and local psoriasis scales used by the clinical trial physician (Psoriasis Area and Severity
Index, Physician’s Global Assessment, Target Lesion Psoriasis Severity Scale, Lattice System Physician’s Global Assessment).

INTRODUCTION

soriasis is a chronic autoimmune

inflammatory skin disease that affects 1% to

3% of the global population.' The substantial
impact on quality of life and disability secondary to
psoriasis parallelsthat ofheart disease and arthritis.?
Because no psoriasis biomarkers are available
to assess disease severity, clinical measures are
used in daily practice and in research to measure
both severity and treatment response. In the clinic,
psoriasis may be graded by the dermatologist as
mild to severe and improvement measured as worse,
unchanged, better, much better, or clear. However,
these scales are insufficient for clinical trials where
objective tools that are reliable, valid, and consistent
from investigator to investigator are needed to
quantify more precisely disease activity.® The focus

of a severity measure is to discriminate between
levels of psoriasis, whereas outcome measures
detect changes secondary to treatment. The ideal
scale is clearly defined with universal applicability,
ease of use, flexibility, and clinical significance.*®

The aim of this research is to update the reader on
how to assess the major evaluation components of
psoriasis severity and to review the most common
global and local psoriasis scales used by the clinical
trial physician. This article focuses on three global
scoring methods: Psoriasis Area and Severity Index
(PASD, Physician’s Global Assessment (PGA), and
Lattice System Physician’s Global Assessment
(LS-PGA). The PASI is a quantitative, objective
method of assessing psoriasis; it uses amathematical
equation to combine percentage body surface
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area (BSA) affected and measures of erythema,
induration, and desquamation of different lesions
into one value.! In clinical trials, the PASI is used
most often; in clinical practice, on the other hand, the
PASI is time consuming and impractical. The PGA
(also known as Psoriasis Global Assessment or the
Investigator’s Global Assessment) has a subjective,
intuitive nature that does not require calculations.?
The PGA is the most commonly used scoring method
in clinical trials after the PASI.® The LS-PGA, the
“lattice system” for short, was recently developed
to address the shortcomings of the PASI and PGA
scoring methods.” Finally, this article reviews the
target lesion psoriasis severity scale (TLPSS), which
is commonly used in treatment studies for localized
plaques.

BODY SURFACE AREA

The BSA is commonly incorporated in various scales
used for psoriasis severity. It can be estimated by the
number ofthe patient’shand areas affected, assuming
that one “handprint” reflects approximately 1% of
the BSA ®°In one study, as compared with the other
psoriasis parameters (erythema, scale, thickness of
plaques), BSA was least improved after 2 weeks of
treatment.!! Although clinically assessed, BSA did
not differ statistically from objectively assessed BSA
in two computer-based image analysis studies,!"'?
several other studies have shown that patients and
clinicians significantly overestimate the affected
area, especially in mild cases or when the assessor
is untrained.®!°

ERYTHEMA, SCALING, AND
INDURATION

Erythema, scaliness, and thickness are the three
main plaque components that are widely integrated
into psoriasis scales. Redness assessment is likely
to be affected by ambient illumination, tanning of
the surrounding skin, edema, and the experience
as well as visual acuity of the observer. In various
studies, the correlation coefficient between erythema
assessed by dermatologists and patients was found
to be moderate (r =-0.37-0.4).1315

Overall, patients rate the degree of scaling as the
strongest indicator of disease severity. However, the
application of moisturizers rapidly affects scaling,
making it an unstable parameter.'® Although clinical
measurement of scaling correlated moderately to
ultrasound echo measurements in one trial (r=0.53),"
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patient versus dermatologist scaling assessments
were shown not to correlate at all (r = 0)."

Induration is regarded by some to be the most
specific parameter of psoriasis activity.!” Clinical
measurement of thickness has been shown to
correlate moderately to ultrasound measured
thickness (r=0.58)""; however, similarto desquamation
validation evaluations, patient versus dermatologist
induration assessments ranged from weak to no
correlation at all (r = 0-0.24).1314

PSORIASIS AREA AND SEVERITY
INDEX

The PASIisthe current gold standard for assessment
of psoriasis.!® A systematic review of clinical psoriasis
scales used in randomized, controlled trials up to
the year 2000 identified no fewer than 44 different
tools used for psoriasis and reported that half
the time the PASI scoring system was employed."?
Introduced in 1978 by Fredricksson and Pettersson,
the PASI combines measures of redness, thickness,
and scaliness of lesions (each on a 0-4 scale: none,
slight, mild, moderate, and severe) with the amount
of BSA affected (on a 1-6 scales 1 < 10%, 2 = 10%-30%,
3 = 30%-50%, 4 = 50%-70%, 5 = 70%-90%, and 6 >
90%). The lesional characteristics and the BSA
involved are measured separately for the head,
upper extremities, trunk, and lower extremities.
The resulting scale runs from 0 to 72 (Figure 1).2°
BSA involvement greater than 10% or a PASI score
greater than 12 is frequently used as a criterion for
severe disease.?!

To be considered for approval, a psoriasis drug
must show clinical improvement with statistical
significance more often than placebo does. Inrecent
years, the U.S. Food and Drug Administration and
pharmaceutical companies have used a reduction
from baseline PASI score of 75% or greater, termed
PASI 75, as the benchmark of primary endpoints
in assessing therapies for psoriasis. Secondary
endpoints, such as a reduction from baseline PASI
score of 50% or greater (PASI 50), PASI 90, and PASI
100, are often reported in literature as well.222Thus,
starting with a PASI score of 16 would require a
final PASI score lower than 4 to be considered 75%
improvement.

However, psoriasis can almost clear without the
subject achieving PASI 75. Some believe that the

WINTER 2011

Encube Exhibit 1011



Figure 1. Calculating the Psoriasis Area and Severity Index (PASI)

Table 1. Erythema, Thickness, and Scale Table 2. Body Surface Area (BSA)
Degree of Severity (Per Body Region) Value Given Surface Involved (Per Body Region)* Value Given
No symptoms 0 <10%

Slight 10%-29%
30%-49%

1

1 2

2 3

Marked 3 50%-69% 4
4 5

6

Moderate

Very marked 70%-89%
90%-100%

*Estimating BSA

The subject’s handprint is a rough estimate of 1% BSA. For example, the subject’s head and neck is considered to be 10% BSA;
therefore, if the subject has one handprint of psoriasis on the scalp then 1/10th or 10% of the head is covered and the BSA score is a 2
for the head.

Another example, the subject’s trunk/axillae/genitalia is considered to be 30% BSA; therefore, if the subject has 10 handprints of
psoriasis on the trunk then 10/30 or 33% of the trunk is covered and the BSA score is a 3 for the trunk.

Because the head (h], upper extremities [(u), trunk [t], and lower extremities (l] correspond approximately to 10%, 20%, 30% and 40%
of the BSA, respectively, the PASI score is calculated by the formula:

PASI = 0.1(Eh + Ih + DhJAh + 0.2(Eu + lu + DujAu + 0.3(Et + It + DtJAt + 0.4(EL + Il + DUAL
Table 3. How to Complete the PASI

Head/ Neck Upper Extremities Trug:r{ﬁ:::;ae/ LowegE:(ttor:kn;ities/
1 | Redness 3 2 3 2
2 | Thickness 2 2 3 3
3 | Scale 2 2 1 1
4 | Sum rows 1+2+3 7 6 7 6
5 | Areascore 1 2 3 4
6 | Row 4 xrow 5 xarea multiplier 7x1x0.1 6x2x0.2 7x3x0.3 6x4x0.4
PASI = sum of row 6 for each column =19 0.7 2.4 6.3 9.6

A. Divide the body in four regions: head/neck, upper extremities, trunk (includes genitalia), lower extremities (includes buttocks).
B. Generate an average score for the erythema, thickness, and scale for each of the 4 regions using Table 1.
C. Sum scores of erythema, thickness, and scale for each region.

D. Generate an average score for the BSA for each region and convert to the 0-6 nonlinear scale (1 < 10%, 2 = 10%-30%, 3 = 30%-50%,
4=50%-70%, 5=70%-90%, and 6 > 90%-100%).

E. Multiple score of item (C] above times item (D] for each area and multiply that by the proportionate area multipler (0.1, 0.2, 0.3, and
0.4 for the head, arms, trunk, and legs, respectively).

F. Add these scores together to get the PASI score.

Figure 2. Psoriasis Global Assessment (PGA)*

6 Severe Very marked plaque elevation, scaling, and/or erythema

5 Moderate to severe Marked plaque elevation, scaling, and/or erythema

4 Moderate Moderate plaque elevation, scaling, and/or erythema

3 Mild to moderate Intermediate between moderate and mild

2 Mild Slight plaque elevation, scaling, and/or erythema

1 Almost clear Intermediate between mild and clear

0 Clear No signs of psoriasis, post-inflammatory hyperpigmentation may be present

*Various PGAs have been used with different descriptions and scores.

WINTER 2011 PSORIASIS FORUM, VOL. 17, NO. 4 | Patel and Tsui 261

Page 3 Encube Exhibit 1011



Assesment 1

Lower 6 | Severe Very marked plaque elevation, scaling, and/or erythema
Extremities/ Y praq ' g, and/ Y
Buttocks 5 Moderate Marked plaque elevation, scaling, and/or erythema
to Severe
1 | Redness 3
2 | Thickness 2 4 | Moderate Moderate plaque elevation, scaling, and/or erythema
3 | Scale 2 3 Mild to Intermediate between moderate and mild
Moderate
4 | Sumrows 1+2+3 7 - - - -
5 | Area score 2 2 | Mild Slight plaque elevation, scaling, and/or erythema
6 Row 4 x row 5 x area Tx2x04 1 AleOSt Intermediate between mild and clear
multiplier X exy. cear
0 | clear No signs of psoriasis, post-inflammatory hyperpigmentation may
PASI 5.6 be present
Assesment 2

:;il:?ake// 6 | Severe Very marked plaque elevation, scaling, and/or erythema
Genitalia 5 | Moderate Marked plaque elevation, scaling, and/or erythema
to Severe
1 | Redness 2
2 | Thickness 1 4 | Moderate Moderate plaque elevation, scaling, and/or erythema
3 | Scale 1 Mild to . i
3 Moderate Intermediate between moderate and mild
4 | Sumrows 1+2+3 ] ] ] ]
5 | Area score 2 | Mild Slight plaque elevation, scaling, and/or erythema
6 Row 4 x row 5 x area hx4x03 1 AleOSt Intermediate between mild and clear
multiplier X4 x0. cear
o | clear No signs of psoriasis, post-inflammatory hyperpigmentation may
PASI 4.8 be present
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currently accepted benchmark of PASI 75 is too
stringent because it places potentially useful
therapies at risk of failing to demonstrate efficacy.
Carlin and colleagues conducted an analysis of
PASI scores and quality-of-life data from a number
of clinical trials to show that the PASI score is
not linearly reflective of psoriasis severity.2* For
instance, areduction in area of 95% without a change
in redness, scaliness, and induration translates to
only a 66% reduction in PASI. Conversely, a drop in
erythema, scale, and induration from an average of
3to 1 would not lead to a 75% reduction in PASI. This
degree of improvement would certainly be seen as
excellent by both the physician and the patient, but
for the purposes of the study, it would be counted as
afailure.?! Additionally, this group’s analysis showed
that effective, meaningful therapies are consistently
differentiated from placebo at PASI 50 as evidence by
histologic and photographic parameters of clinical
trials using alefacept, efalizumab, and etanercept.?*

The PASI is also criticized for being resource
intensive, complex, low in accuracy, and having a
nonlinear scale.”?>2¢ Response distribution is low
because practically only half the scale is used.?>?7
Additionally, PASI responsiveness is weak and
lacks sensitivity when patients reach BSA less
than 10% in any body region because changes in
the PASI depend entirely on plaque severity score
improvement, which may underestimate the general
degree of improvement.® Erythema, desquamation,
and induration are scored with equal weight within
each of the four body regions. Thus, a reduction
in scaling with a concomitant increase in skin
erythema could be recorded with the same PASI
score. Similarly, a case of psoriatic erythroderma
with moderate erythema, slight induration, and mild
scaling could have an identical score to a case of
chronic plaque psoriasis involving 10% BSA with
marked erythema, induration, and desquamation.
Whereas the former condition is particularly severe
and difficult to treat, the latter usually responds to
many forms of treatment.?°

Despite its widespread use, limited attention has
been directed to the clinical relevance of derived
PASI scores. This scale is not routinely used in the
clinic and therefore remains poorly understood by
clinicians and patients.?*?! For example, a change in
score from 38 to 32 may be statistically significant,
but the clinical significance may not always be
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apparent. Similarly, does a change from 48 to 38
correspond to change from 28 to 18? Until these
properties are “fleshed out,” such scores should be
interpreted cautiously.?°

PHYSICIAN’S GLOBAL
ASSESSMENT

Another key tool used in psoriasis clinical trials is
the PGA (Figure 2). Typically, the PGA is a 5-, 6-, or
7-point ordinal rating ranging from “clear” to “very
severe psoriasis.” The PGA can be used to show
improvement by a comparison with baseline disease
severity (dynamic PGA), or it can be an assessment
made at one point in time (static PGA).'* The static
PGA is considered the standard form used in clinical
trials because it is less dependent on the physician’s
memory of the subject’s baseline psoriasis severity.
The PGA evaluates disease severity in a more
intuitive way than does the 0 to 72 score of the
PASI, and yet PGA scores correlate well with PASI
scores. However, as opposed to the PASI, reliability
in using this tool was calculated to be good, and
experience appeared to have a negligible effect on
PGA assessment. An additional benefit of the PGA
is that most of the scale is used. The PGA does not
take into account BSA and can be used to assess in
both localized and global affected areas.t"!7

LATTICE SYSTEM PHYSICIAN’S
GLOBAL ASSESSMENT

The Lattice System PGA (LS-PGA) was developed to
address various deficiencies in other assessments
of psoriasis, considering that the PASI can be
challenging to use and the PGA is described
differently across various clinical trials (Figure 3).
The LS-PGA is similar to the PGA, but it takes a
quantitative approach by integrating BSA with the
overall plaque morphology. The BSA percentage
involved ismeasured in categories of 0, 1t0 3,4t09, 10
t020,21t029, 30to 50, and 51 to 100. The final LS-PGA
score has eight points: clear, almost clear, mild,
mild to moderate, moderate, moderate to severe,
severe, and very severe. It can be obtained either
by inputting percent BSA and plaque quality scores
into LS-PGA experimental version 3.0 software or
by comparing the figures with an LS-PGA reference
chart.?

The LS-PGA gives more weight to plaque elevation
than to scale or erythema in determining the final
clinical score. In part, this is because the degree
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of scale can vary with hydration or emollients, and
the appearance of redness may vary depending on
ambient conditions and other factors. Validity and
reliability of this scale are very good, and most of
the scaleisused. The LS-PGA acts as a compromise
between the PASI score and PGA .27

Lagley and Ellis conducted a study of 17 physicians
who were either experienced or inexperienced using
the PASI, PGA, or LS-PGA and were asked to assess
35 psoriasis patients in random order using the three
scales. Overall, scores were highly correlated (r>0.8
for all comparisons) and had high overall reliability.
The PGA and LS-PGA had a lower intrarater
variation than did the PASI, and experience was

beneficial in reducing variation in PASI scores but
was not required with PGA or LS-PGA..¢

The lattice system does not involve time-consuming
and complicated calculations. Itis also more objective
than the PGA in that it takes into account both the
BSA and the appearance (induration, erythema, and
scaling) of the lesions.®

TARGET LESION PSORIASIS
SEVERITY SCALE

In studies involving treatment for localized plaques
of psoriasis, the TLPSS can be used to measure the
redness, thickness, and scaliness of target plaques
(Figure 4). Each parameteris graded on a 0to 4 scale
(0=clear, 1 =slight, 2=mild, 3=moderate, 4 = severe),

Figure 3. The Lattice System Physician’s Global Assessment (LS-PGA) consists of two steps. In the first step, the percentage of body
surface involved is assessed using a 7-point scale. In the second step, average plaque qualities of thickness, erythema, and scale

are assessed using a 4-point scale. Then scores for percentage of body surface and average plaque qualities are combined in a lattice

to determine a final rating from clear to very severe. The lattice portion is typically performed by computerized algorithm. LS-PGA
experimental version 3.0 was used. Although not used in this study, an instruction booklet with reference pictures accompanies the
LS-PGA. (Pat. Pend. No aspect of the system may be reproduced without permission; all rights, including copyright, for all uses reserved.)

LATTICE SYSTEM PHYSICIAN'S GLOBAL ASSESSMENT

1. INDICATE PERCENT BODY SURFACE INVOLVED (do not include areas with only post-inflammatory pigmentation) The patient’s palm and

thumb together approximate a body surface area of 1%.
O 0% 0 1-3% O 4-9%

0 10-20%

0 21-29% 0 30-50% 0 51-100%

2. CHECK ONE AND ONLY ONE BOX IN EACH ROW BELOW. INDICATE AVERAGE QUALITIES ACROSS ALL INVOLVED AREAS

Plaque Quality NONE MILD

MODERATE MARKED

ELEVATION O No elevation above

*Ignore scale in
determining plaque
elevation

normal skin*

O Slight but definite
elevation above
surrounding normal
skin; the edges are
typically more easily
palpated than seen*

O Visually apparent
elevation in plaque
edges; readily
palpated edges with
rounded or sloped
edges*

O Visually obvious
elevation in plaque
edges; easily
palpated with sharp
edges that provide
a discernible bump
when sliding the
finger from normal
skin to the plaque*

like dust

ERYTHEMA O Normal skin color or O Pink color, including O Light to medium red 0O Bright, full, or deep
post-inflammatory “residual hyperemia” color red color
color change; no (“end of therapy
erythema hyperemia”)

SCALE O No scales O Fine scales looking O Individual scales O Coarse, thick scales,

discernible with
yellow to silver color

yellow to silver in
color; plaque has
rough surface; gives
impression that
scales could be lifted
with fingernail

When the 3 plague qualities are used in the Lattice, the most severe score that results is the LS-PGA. (©2004 DATAcquire, Inc. All

Rights Reserved. Pat. Pend.]

All rights reserved by DATAcquire, Inc. May not be reproduced in whole or part without permission. This notice must be retained in all
reproductions. For information, contact DATAcquire@aol.com or 734.665.0493. Research Ver 3.0.
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and the sum of the individual scores provides the
practitioner with the overall TLPSS. The TLPSS is
most commonly used in bilateral comparison studies
involving topical medications or in studies of topical
therapies directed at localized lesions.?#%°

CONCLUSION

Thus far, no single psoriasis assessment tool can
be considered the “most valid” clinical measure. It
is important to take into account the benefits and
shortcomings of each measure before implementing

it. The PASIremains the gold standard and has been

Figure 4. Target Lesion Psoriasis Severity Scale

A- Scaling

B- Erythema

C- Plaque Elevation

0 - Clear: no scale

0 - No erythema: hyperpigmentation,
diffused faint pink or red coloration

0 - No plaque elevation: no elevation above
normal skin

1 - Slight scaling: surface dryness with
some white coloration

1 - Slight: up to moderate, up to definite red
coloration

1 - Slight: difficult to ascertain whether
there is a slight elevation above normal
skin

2 - Mild scaling: fine scales partially or
mostly covering lesions

2 - Mild: up to moderate, up to definite red
coloration

2 - Mild: light but definite elevation;
typically edges are indistinct or sloped

3 - Moderate scaling: coarse scales,
covering most or all the lesions

3 - Moderate: moderate, definite red
coloration

3 - Moderate: moderate elevation with
rough or sloped edges

4 - Severe scaling: coarse; tenacious scale
predominates covering most or all
lesions

4 - Severe: severe, very bright red
coloration

4 - Severe: marked elevation typically with
hard or sharp edges

Target Lesions Psoriasis Severity Score=A+ B+ C

Adapted from Fredriksson T, Pettersson U. Severe psoriasis—oral therapy with a new retinoid. Dermatologica. 1978;157(4):238-44.

Assesment 3

A- Scaling

B- Erythema

C- Plaque Elevation

0 - Clear: no scale

0 - No erythema: hyperpigmentation,
diffused faint pink or red coloration

0 - No plaque elevation: no elevation above
normal skin

1 - Slight scaling: surface dryness with
some white coloration

1 - Slight: up to moderate, up to definite red
coloration

1 - Slight: difficult to ascertain whether
there is a slight elevation above normal
skin

2 - Mild scaling: fine scales partially or
mostly covering lesions

2 - Mild: up to moderate, up to definite red
coloration

2 - Mild: light but definite elevation;
typically edges are indistinct or sloped

3 - Moderate scaling: coarse scales,
covering most or all the lesions

3 - Moderate: moderate, definite red
coloration

3 - Moderate: moderate elevation with
rough or sloped edges

4 - Severe scaling: coarse; tenacious
scale predominates covering most or
all lesions

4 - Severe: severe, very bright red
coloration

4 - Severe: marked elevation typically with
hard or sharp edges

Target Lesions Psoriasis Severity Score=A+B+C=4+3+3=10
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used in efficacy trials for most of the pharmaceutical
agents that are currently marketed. However,
for the purpose of cross-sectional studies where
interpretability is important, the PGA and LS-PGA
are gaining favor. Future validation studies are
needed to categorize where each psoriasis scale
would be best used. Familiarity with the everyday
assessment tools used by the psoriasis researcher
can only strengthen a clinician’s ability to discern
between levels of psoriasis severity.
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