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Abstract

The urticaria activity score (UAS) is the gold standard for assessing disease activity
in patients with chronic spontaneous urticaria (CSU). Two different versions, the
UAS7 and UAS7+p, are currently used in clinical trials and routine care. To compare
both versions and to obtain data on their interpretability, 130 CSU patients applied
both versions and globally rated their disease activity as none, mild, moderate, or
severe. UAS7 and UAS7p values correlated strongly (r=0.90, P<0.001). Interquartile
ranges for UAS7 and UAS7TD values for mild, moderate and severe CSU were 11-
20 and 10-24, 16-30 and 16-32, and 27-37 and 28-40. UAS7 values were slightly,
but significantly lower as compared to UAS7+p values (mean difference: 1.6+4.6,
P<0.001). This difference was driven by lower wheal subscores (2.1+3.5, P<0.001)

and was most pronounced in patients with severe CSU (2.5+5.6, P<0.01). The
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UAS7/UAS7+1p ratio was 0.96+0.21 and did not differ significantly between mild,

moderate and severe CSU.

Introduction

The urticaria activity score (UAS) is the gold standard for measuring chronic
spontaneous urticaria (CSU) activity. (1) Currently, two different versions of this
patient reported outcome measure, the UAS7 and the UAS71p, are being used, both
in clinical studies as well as in everyday medical practice. (2-7)

Both UAS versions entail the documentation of wheal numbers and itch intensity,
which result in daily wheal and pruritus subscore values from 0 (no wheals, no itch)
to 3 (many wheals, severe itch). Accordingly, the daily maximum value of both
versions is 6, with an overall weekly range of 0-42. However, there are two important
differences: First, the UAS7, which is recommended by the guidelines (8), captures
the symptoms once daily, whereas the UAS71p requires twice daily recording of
symptoms, i.e. during the past 12 hours in the morning and in the evening, and
calculation of the mean, (2, 3) second, the UAS7 and the UAS7p use different wheal
score categories. The UAS7 assigns 0, 1, 2, and 3 points to “no wheals”, “<20
wheals”, “20-50 wheals”, and “>50 wheals” per day, respectively. The corresponding
wheal categories for the UAS7+p are “no wheals”, “1-6 wheals”, “7-12” wheals, and
“>12 wheals”.

As of now, it is unclear if the UAS7 and the UAS7+p yield different results, if their
results are comparable, and which of the two is preferable. In addition, the
interpretability of both versions is currently hampered by the fact that it is not clear
which scores relate to mild, moderate, and severe urticaria activity.

Materials and methods

Patient population and study design

We included 130 adult patients, referred to the urticaria specialty clinics of the
Department of Dermatology and Allergy, Charité — Universitatsmedizin Berlin and of
the Department of Dermatology in Mainz with difficult to treat CSU, i.e. CSU that did

not respond sufficiently to second-generation antihistamines. Some of the patients
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also had chronic inducible urticaria, but CSU was predominant in all of them. The
median age of patients was 45 years (mean: 44.6, standard deviation: 16.2), and the
majority (73%) was female. The study was approved by the responsible ethics

committees.

Outcome tools

Patients were asked to continue their previous treatment with antihistamines over
two weeks, before a planned change of their therapy to omalizumab, and to
document prospectively their disease activity once daily using the UAS7 and twice
daily using the UAS7+p. For the analyses presented in this manuscript, only UAS7
and UAS71p from the second week were used. At the end of the second week,
patients rated their disease activity, using a Patient’s Global Assessment (PatGA) of

their disease activity, which consisted of a four-item Likert scale (“none”, “mild”,

‘moderate”, “severe”). PatGA was used to categorize patients according to their

urticaria activity.

Statistical analysis

Relationships between UAS7 and UAS7rp (total scores as well as subscores for
wheal number and pruritus severity) were analyzed using Pearson’s correlations.
Differences between two independent groups of parametric variables were tested
using Student’s t-test. UAS7/UAS7+p ratios between patients with mild, moderate
and severe CSU were compared using ANOVA. P<0.05 was considered statistically

significant.

Results

Both urticaria activity scores, the UAS7 and the UAS71p, are comparable in
their range of scores for mild, moderate and severe disease activity

Half of all patients with self-reported mild, moderate, and severe CSU had UAS7
values between 11 and 20, 16 and 30, and 27 and 37, respectively. The
corresponding ranges of UAS7rp values were 10 to 24, 16 to 32, and 28 to 40
(interquartile ranges, Table 1 and Fig. 1A). 12 and 20 patients had UAS7 and

UAS7+p scores above 37, respectively.

This article is protected by copyright. All rights reserved.



The UAS7 and UAS71p strongly correlate
The results of the UAS7 and the UAS7tp showed a strong correlation (r=0.904,
P<0.001). The same was true for the UAS7 and UAS7+p wheal (r=0.842, P<0.001)

and pruritus subscore values (r=0.938, P<0.001).

UASY7 values are lower than those of the UAS71p

UAS7 values are slightly, but significantly lower as compared to UAS7rp values
(mean difference: 1.6+4.6, P<0.001) (Table 1, Fig. 1A). This difference is driven by
lower wheal scores in the UAS7 than in the UAS71p (Table 1, Fig. 1B).

In the subgroup analyses, UAS7 values were slightly lower than UAS7+p values in
patients with mild, moderate and severe urticaria, but this difference was statistically
significant only in patients with severe urticaria. The ratios of UAS7 to UAS7tp as
well as its wheal and pruritus subdomains did not differ significantly between patients
with different disease activities as assessed by PatGA. The lowest ratio of UAS7 to
UAS7+p values was observed in patients with severe CSU (Table 1).

Total UAS7tp morning values are slightly, but significantly lower as compared to
evening values (mean difference: 1.1+5.9, P<0.05). This was patrticularly driven by
differences in pruritus score values, which were slightly, but significantly higher in the
evening as compared to the morning (mean difference: 0.7+3.0, P<0.01). In contrast,
morning and evening wheal scores did not differ significantly (mean difference:
0.4+3.7, P=0.25), (Fig. 1C).

Discussion

This study shows that the UAS7 and the UAS71p yield largely similar results with
only minor differences. Our findings make it possible to compare results of studies
that use the UAS7 with those that use the UAS71p. In addition, our results make it
possible to better interpret the scores values of both UAS versions with regard to

mild, moderate, and severe disease activity.

CSU patients with mild, moderate and severe disease activity show different ranges
of UAS scores. These score ranges are similar for both UAS instruments in mild
urticaria. With increasing disease activities, the same categories are represented by
slightly lower score values of the UAS7 than of the UAS7tp. The UAS7 may,
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therefore, better differentiate patients with severe urticaria activity because of the

possible ceiling effect of the UAS7p.

Our data show that score values obtained using both UAS instruments correlate
strongly, indicating that both instruments are comparable. However, the UAS7p
overall score values are slightly higher as compared to those of the UAS7 which is
driven by the wheal subscore values. This observation was to be expected, as the
ranges for the UAS7 wheal score categories are more than twice as high as those of
the UAS7+p. The differences between the score values obtained with the UAS7 and
the UAS7+p are most prominent in patients with high disease activity. For this group,
a factor of 0.93 may be recommended to translate UAS7 to UAStp score values.
However, the ratios of UAS7 to UAS7tp do not differ significantly between the
subgroups of mild, moderate and severe urticaria patients. Therefore, for practical
reasons a factor 0.96 may be used (Table 1), independent of urticaria activity, to
translate scores of UAS7+p to UAS7 (0.96XUAS71p=UAS7).

The overall UAS7 score values were lower because of lower wheal score values,
and because the slightly, but significantly higher UAS7 pruritus score values did not
completely compensate for this. This difference in pruritus scoring was probably
caused by the fact that itch, in many patients, is stronger in the evening. In CSU,
pruritus is more frequent in the evening and at night. (8) Patients with symptomatic
dermographism also have increased pruritus in the evening. (9) Higher itch intensity
and more frequent itch episodes in the evening and at night as compared to the
morning were also reported for atopic dermatitis. (10, 11) Similarly, in lichen planus
and small fiber neuropathies, itch occurs most frequently in the evening. (12, 13) The
underlying pathomechanisms for this remain unknown. In any case, the pruritus
score values obtained by UASt, were significantly higher in the evening than in the
morning. Moreover, the evening pruritus score values for the UAS7p were similar to
the UASY pruritus score values. The UAS7 calls for once daily documentation of the
past 24 hours, and this is usually done in the evening. It appears that higher itch
intensity in the evening results in higher itch ratings for the entire assessment period

of 24 hours, when documented once daily by use of the UAS7.

Our data allow for two conclusions: First, in CSU, stronger itch in the evening cannot

be explained by higher wheal numbers, which did not differ between both
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assessment periods of the UAS7+p. Second, the documentation of disease activity
with the UAS7 (and UAS7tp) may benefit from guidance for patients on how to
document itch intensity. Some patients may document “the worst itch” experienced
during the assessment period, while others may try to average their itch experience
and document the “typical itch severity”. We recommend that patients document

maximum itch intensity during the assessment.

A limitation of our study is that the recruited patients may not be representative for
the whole population of CSU patients. All patients were recruited at tertiary referral

centres, and they were refractory to Hi-antihistamines.

Our data provide evidence that both available versions of the UAS deliver largely
comparable results. This supports the preferred use of the UAS7, as this tool is less
burdensome for patients in its administration, less burdensome for physicians in its

scoring, and may better differentiate patients with severe urticaria activity.
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Table 1 Comparison of UAS7 and UAS7+p values in patients with different self-
rated disease activity (PatGA disease activity)

Mean
PatGA Mean * difference =
Score disease SD SD (median), IQR UASZ/LSJ'SS7TD
activity | (median) | significance B
level
154+7.1
UAS7 (16) 1.243.8(0.3) 11.25 — 20.25 060+ 0,938
16.6 £ 8.1 P=0.21" ' -
UAS71p (16) 9.875 - 24.00
UAS7 8.0t4.7
wheal score (7) 2.0+3.0(1.5)
UAST1o Mild [10.0+60| P<0.05" 0.852+0.318
wheal score | (n=18) (9.75)
UAST 7.4+3.3
pruritus 7)
score -0.8 1_1.7 ((3.8) 1132 +0.218
UAS71p 6.6 + 3.0 P =0.06
pruritus ' (8) '
score
UAST? 22.5+ 9.1 16.00 — 30.00
(24) 10£44(1) 0.995 + 0.214
UAST715 23('55%’59))'8 P=0.06 16.00 — 31.75
UAS7 10.7£5.8
wheal score (12) 1.7+3.4(1.5)
UAS7T> | Moderate [ 12564 | P <0.001" 0.930+0.340
wheal score | (n =61) (13)
UAS7 118446
pruritus (13)
score -0.7+£1.8 (-
UAST1o 1:4g| 0-5P <001 1117£0.257
pruritus '(15) '
score
31.2+8.5
UAS7 (32) 25456 (L8) 26.75 — 37.25 S op7 s 0011
33.7+6.6 P<0.01" ' -
UAS7p (34.5) 28.00 — 39.5
UAS7 145+55
wheal score (14) 2.8+4.1(1.8)
UAST10 Severe |17.3+43| P <0.001° 0.836+0.251
wheal score | (n =42) (19.75)
UAS7 16.7+ 4.0
pruritus (17)
SCore 0323 (0) 1.030 + 0.200
UAS71p 16.4 + 3.7 P=041
pruritus A
score (16.75)
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UAST 241+
10.3 (26) | 1.6 + 4.6 (1.25) 0.960 £ 0.210
UAS7+5 25.7 + P <0.001" AR
10.7 (28)
UAS7 11.4+6.0
wheal score (12) 21+35(1.5)
UAS7:, | Overall [13.6+64| P<0.001" 0.841+0.301
wheal score | (n=130) (14)
UAS7 12.7+54
pruritus (13) 05+1.9 (-
U"fg;em 05) 1.202 + 0.231
. 121+55| P<0.01
prurltus (125)
score

* paired Student’s t - test

130 patients participated in the study. 121 patients were analyzed in the three disease
activity subgroups, which were created according to their self-rated CSU activity using the
Patients’ Global Assessment (PatGA) score. Two patients recorded their disease activity as
‘none” on the Patients’ Global Assessment (PatGA) score, and seven patients did not
complete the PatGA, thus their data were not included in the subgroup analyses.

Differences of the values of ratios UAS7/UAS7p between groups of patients with mild,
moderate and severe urticaria were not significant for the overall urticaria activity (ANOVA, F
= 1.239; P = 0.293), the wheal score (ANOVA, F = 1.257; P = 0.288), or the pruritus score
(ANOVA, F =2.085; P = 0.129).

IQR — interquartile range

Figure legend

Figure 1. Comparison of UAS scores

A) UAS7 and UAS7+p values in patients with different self-rated global
assessment of their disease activity (PatGA disease activity), (total n =
130, 7 patients did not provide a PatGA disease activity).

B) UAS7 and UAS7+p subscores for wheals and pruritus

C) UAS7tp morning and evening wheal and pruritus subscores

** P <(0.01, *** P < 0.001, paired Student’s t test

Horizontal lines indicate means, whiskers indicate standard deviations

This article is protected by copyright. All rights reserved.




References

1.

10.

Weller K, Siebenhaar F, Hawro T, Altrichter S, Schoepke N, Maurer M.
Clinical Measures of Chronic Urticaria. Immunol Allergy Clin North Am
2017;37(1):35-49.

Mlynek A, Zalewska-Janowska A, Martus P, Staubach P, Zuberbier T, Maurer
M. How to assess disease activity in patients with chronic urticaria? Allergy
2008;63(6):777-780.

Mathias SD, Crosby RD, Zazzali JL, Maurer M, Saini SS. Evaluating the
minimally important difference of the urticaria activity score and other
measures of disease activity in patients with chronic idiopathic urticaria. Ann
Allergy Asthma Immunol 2012;108(1):20-24.

Zhao ZT, Ji CM, Yu WJ, Meng L, Hawro T, Wei JF, et al. Omalizumab for the
treatment of chronic spontaneous urticaria: A meta-analysis of randomized
clinical trials. J Allergy Clin Immunol 2016;137(6):1742-1750 e1744.

Gericke J, Metz M, Ohanyan T, Weller K, Altrichter S, Skov PS, et al. Serum
autoreactivity predicts time to response to omalizumab therapy in chronic
spontaneous urticaria. J Allergy Clin Immunol 2016.

Maurer M, Altrichter S, Bieber T, Biedermann T, Brautigam M, Seyfried S, et
al. Efficacy and safety of omalizumab in patients with chronic urticaria who
exhibit IgE against thyroperoxidase. Journal of Allergy and Clinical
Immunology 2011;128(1):202-U326.

Magerl M, Rother M, Bieber T, Biedermann T, Brasch J, Dominicus R, et al.
Randomized, double-blind, placebo-controlled study of safety and efficacy of
miltefosine in antihistamine-resistant chronic spontaneous urticaria. Journal of
the European Academy of Dermatology and Venereology 2013;27(3):e363-
e369.

Yosipovitch G, Ansari N, Goon A, Chan YH, Goh CL. Clinical characteristics
of pruritus in chronic idiopathic urticaria. Br J Dermatol 2002;147(1):32-36.
Schoepke N, Mlynek A, Weller K, Church MK, Maurer M. Symptomatic
dermographism: an inadequately described disease. J Eur Acad Dermatol
Venereol 2015;29(4):708-712.

Yosipovitch G, Goon AT, Wee J, Chan YH, Zucker I, Goh CL. Itch

characteristics in Chinese patients with atopic dermatitis using a new

This article is protected by copyright. All rights reserved.



guestionnaire for the assessment of pruritus. Int J Dermatol 2002;41(4):212-

216.

11. Chrostowska-Plak D, Salomon J, Reich A, Szepietowski JC. Clinical aspects

of itch in adult atopic dermatitis patients. Acta Derm Venereol 2009;89(4):379-

383.

12. Welz-Kubiak K, Reich A, Szepietowski JC. Clinical Aspects of Itch in Lichen

Planus. Acta Derm Venereol 2016.

13. Brenaut E, Marcorelles P, Genestet S, Menard D, Misery L. Pruritus: an

underrecognized symptom of small-fiber neuropathies. J Am Acad Dermatol

2015;72(2):328-332.

**k

w B
Q Q

UAS value
N
o

-
Q

8o

R IIIITTY
*1 g§egasescl

3hgg!§gnn
ik L

o

o o °§ 8oo0o0go 8

None Mild Moderate Severe
(n=2) (n=18) (n=61) (n=42)

PatGA disease activity

This article is protected by copyright. All rights reserved.

Overall
(n=130)

> UAS7
* UAS?TD



kK sk

I 1 ] ' maximal score: 21
....... 000000000000 + -+ s s rsrses feaeaeseaeaeaeeeseeeseBOOOBOOGB0B <o o e e orororr BIPIBIRE Lttt
2 0 E ©000 o000 .
00000 0000000 esee
000000 sopon Sasans
oofoo 000000
oogoo oogoo
w 1 5 L ogo 0000000000000
=S 000040000 ©0000§0000
— o0gpboo 0000000000000
g 0000000000 oogoo
oo odoo
w 1 0 [ ©0000P000 ooogooo
< 000gP000 00000900000
ogpo
: 00000030000000 000000
oogoo . 00000
é;l 000 .::. 00000
0000 ;; °
000 * 000 .
° . 000 .
©0000 . oo eee
0 L 00000 .::. o .
u u .} L]

UAS? UAST71p UAS7 UAS71p

wheal score pruritus score

*%

1 maximal score: 21

N
<?

sessssfenseee

-
4

UAS value
o

e
LIl 113
(XL TIT
ofn
aasiaas
eooe
5! ssssse
ees
000 e o000 ..
oo L 00 L1l
ooo s 000000 ssse
Ol 00000 sssense ° .
L] o ] |

morning evening morning evening
UAS7p wheal score UAS7p pruritus score

This article is protected by copyright. All rights reserved.



