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How to assess disease activity in patients with chronic urticaria?

Chronic urticaria (CU) is a common skin disorder
characterized by the recurrent appearance of wheals
and/or angioedema for more than 6 weeks. Wheals are
preceded by erythema formation and they are typically
associated with intense pruritus. As of yet, reliable
biomarkers for diagnosing CU and monitoring its activity
remain to be identified (1–3). Therefore, the assessment of
CU activity in CU relies on the patients� documentation
of their symptoms and of what effects these symptoms
have on their quality of life (QoL) (4–8).
In the past, many different symptom scores for

assessing CU activity have been used, which had made
it difficult to compare the results of clinical trials as well
as of epidemiological investigations (9–11). Because of
this, the recent EAACI/GA2LEN/EDF guidelines rec-
ommend using a straightforward and well established
symptom score, i.e. the urticaria activity score (UAS).
Daily UAS values can range from 0 to 6 points,
depending on the number of wheals (0–3 points) and
the intensity of pruritus (0–3 points) present on that day.

The UAS has been used in numerous controlled trials and
is frequently used in routine clinical practice to monitor
the course of CU and the efficiency of its treatment (2, 3).
As of yet, however, there are no studies that have tested
the UAS for its suitability in measuring and monitoring
CU activity. Also, there is virtually no information on
how the UAS compares with other symptom scores in
this respect.

Here, we have assessed QoL impairment in CU patients
by using the Dermatology Life Quality Index (DLQI).
This outcome parameter has repeatedly been shown to
reflect disease activity in CU patients, and its changes are
positively correlated to spontaneous as well as therapy-
induced changes in CU activity (9). Next, we assessed the
correlation of DLQI and UAS as well as the correlation
of their changes following therapeutic intervention to test
the UAS for its suitability in monitoring CU activity.
Finally, we compared the UAS with other symptom
scores and we characterized the optimal UAS scoring
duration.

Background: The current EAACI/GA2LEN/EDF guidelines recommend
assessing disease activity in chronic urticaria (CU) by using an established and
well-defined symptom score, i.e. the urticaria activity score (UAS), which com-
bines daily wheal numbers and pruritus intensity. However, this UAS has never
been formally tested for its suitability in assessing CU activity.
Aim: To determine the UAS correlation with quality of life (QoL) in CU patients
and to compare the UAS to other symptom scores.
Methods: Chronic urticaria symptoms (wheals, erythema, angioedema, pruritus)
were assessed on seven consecutive days in 111 CU patients for their numbers,
duration, size, and/or intensity. Quality of life was assessed by using the
Dermatology Life Quality Index. Both, urticaria activity and QoL were deter-
mined before and after a 3-week period, in which the patients followed a
pseudoallergen-low diet.
Results: Urticaria activity score values correlated positively, albeit weakly, with
QoL impairment in CU patients (r2 = 0.31, P < 0.05). Also, changes in QoL
following a pseudoallergen-low diet were reflected by the changes observed in the
UAS (r2 = 0.30, P < 0.05). No significant differences were found comparing
the QoL correlation of the UAS and other symptom scores combining up to four
CU symptom qualities. Quality of life correlation with UAS values increased
with the number of days the UAS was assessed and plateaued starting from the
fourth consecutive day.
Conclusions: Our findings back the current guideline recommendations to use
the UAS for monitoring disease activity in CU patients. Urticaria activity score
mean values of at least four consecutive days should be used.
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Materials and methods

Patients

Chronic urticaria symptoms and QoL were documented by 111 CU
outpatients (79 women and 32 men) treated at the Clinic of
Dermatology and Allergy, Charité – Universitätsmedizin Berlin,
Germany (68 patients, 19 men) and at the Universitäts-Hautklinik,
Johannes Gutenberg-Universität, Mainz, Germany (43 patients, 13
men) in 2005 and 2006. The age of the patients ranged from 18 to
83 years (mean 43.7 ± 15.4) and duration of CU was from 4 to
444 months (mean 68.4 ± 95). Diagnosis of CU was based on a
detailed history and physical examination.

Assessment and calculation of CU symptom scores including UAS

Chronic urticaria patients were required to document their CU
symptoms once daily for 4 weeks using a diary. During this 28-
day observation period, CU patients documented both their
wheals and erythemas in terms of numbers [none (=0 points)
<10 (=1 point), 10–50 (=2 points), or >50 per day (=3
points)], duration [none (=0 points), <1 h (=1 point), 1–3 h
(=2 points), or >3 h per day (=3 points)], and size [none (=0
points), <1 cm (=1point), 1–3 cm (=2 points), or >3 cm per
day (=3 points)]. Chronic urticaria patients also quantified their
numbers of angioedemas [none (=0 points), 1 (=1 point), 2–3
(=2 points), or >3 (=3 points) per day], and the intensity of
their pruritus [(=0 points), mild (=1 point), moderate (=2
points), severe (=3 points)]. On the basis of this data, we cal-
culated different values of various symptom scores daily including
those of the UAS. For example, daily UAS values (0–6 points/
day) were calculated by adding the score value for number of
wheals (0–3) and for pruritus intensity (0–3). Score values were
calculated from the data obtained in week 1 (before the patients
started to adhere to a diet low in pseudoallergens) and in week 4
(the third week on a pseudoallergen-low diet) (12–15).

Quality of life measurement

The DLQI was used at the end of week 1 and at the end of week 4
to assess the levels of QoL impairment. The DLQI is a simple
10-question validated QoL questionnaire used for patients with skin
diseases that was shown to be a valid, reliable, and clinically useful
outcome measure for assessing health-related QoL in CU patients
(7). The DLQI contains six main items: symptoms and feelings
(questions 1 and 2), daily activities (questions 3 and 4), leisure
(questions 5 and 6), work and school (question 7), personal rela-
tionships (questions 8 and 9), and treatment (question 10). All
questions are related to the week prior to testing, and response
categories include �not at all�, �a little�, �a lot�, and �very much� with
corresponding scores 0, 1, 2, and 3, respectively; the response �not
relevant� was scored as 0. The summing of all responses gave a total
index score. The minimum index scoring was from 0 to 1 (no effect
at all on patients� life) and the maximum from 21 to 30 (extremely
large effect on patients� life).

Data management and statistical analyses

The primary aim of the analysis was to assess several CU symptom
scores using the established QoL instrument DLQI as a reference
for cross-sectional analysis and responsiveness after 3 weeks (end of
week 4 vs end of week 1). To this end, the established UAS and
other combinations of up to four different symptoms were evalu-
ated. In addition to the number of symptoms experienced, evalua-
tion was performed with respect to the number of days on which
these symptoms were recorded. To assess the validity of symptom
scores, adjusted r2 (Pearson) values, which quantify the proportion
of variance of the DLQI explained by these scores, were calculated.
The appearance of missing values was handled as follows: a

recorded day was classified as completely missing if more than three
symptom qualities were not quantified in the diary for this day.
Missing values for specific symptoms were replaced by information
from the preceding or the following day, if available. Subsequently,
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Figure 1. UAS values (and their changes) reflect CU patients� quality of life impairment (and its changes). Correlation between UAS
sum from the 1st week and the total DLQI for the same period of time in chronic urticaria patients (A, n = 111). (B) Correlation of
changes of UAS weekly total values between weeks 1 and 4 and changes of DLQI scores between the same weeks in CU patients
(n = 68).
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average scores were computed for each day and for the entire
week. This procedure leads to the practice of missing single
symptom values being replaced by the average of available
symptom values for each day. Only diaries with five or more
completed days for every of 2 weeks were included in study. In
the end, two groups of patients were defined: The compliant
subgroup (n = 68 patients), with a maximum of 5% missing data
and the non compliant subgroup (n = 43) with more than 5%
missing data.
Note that this was an explorative analysis, no adjustment for

multiple testing was applied. Thus, reported significances (level 0.05,
two-sided) are not confirmatory. All analyses were implemented by
using spss 13.0.

Results

Weekly UAS and DLQI values in week 1 ranged from 0
to 42 (mean ± SEM = 18.6 ± 11.0) and from 0 to 26
(mean ± SEM = 7.97 ± 5.8), respectively. UAS values
were found to correlate positively and significantly with
DLQI values (r2 = 0.31, P < 0.05, Fig. 1A). In addi-
tion, therapy-associated changes in UAS values were
positively correlated with the changes observed in QoL
index scores during the same period of time, e.g. 79.6%
of the patients that reported QoL improvement also
exhibited reduced UAS values in week 4 as compared to
week 1 (r2 = 0.30, P < 0.05, Fig. 1B).
To test whether other CU symptom scores are as good

as or better than the UAS for measuring disease activity
and changes thereof, we compared the correlation of the
UAS with DLQI scores with that of the best 1-item score

(number of erythemas; 0–3 points), 2-item score (number
of erythemas and number of angioedemas, 0–6 points),
3-item score (number of erythema + number angioed-
emas + number of wheals; 0–9 points), and 4-item
score (number of erythema + number angioedemas +
number of wheals + pruritus intensity; 0–12 points).
These analyses revealed three independent and most
interesting findings: (i) there was no statistical difference
between any of these symptom scores in terms of their
correlation to patients� levels of QoL (Fig. 2). This was
true for perfect datasets, i.e. diaries of compliant patients
containing >95% of the data (Fig. 2A), as well as for
incomplete datasets, i.e. diaries of non-compliant patients
with ‡ 5% missing data items (Fig. 2B); (ii) we found a
clear preference of patients to document their daily
numbers of wheals and the intensity of pruritus (i.e. the
two components of the UAS) as compared to other CU
symptoms (Table 1); (iii) symptom score correlations
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Figure 2. Differences in the correlation with DLQI scores of different CU symptom scores. (A) Subgroup analyses for �compliant�
patients (<5%missing data); (n = 68). (B) Subgroup analyses for �non-compliant� patients (‡5% missing data). En-erythema number;
Pi-pruritus intensity; SN-swelling number; WN, wheal number; UAS, urticaria activity score.

Table 1. Preference of chronic urticaria patients for reporting symptom qualities

Skin symptom Symptom quality Number of missing data*

Wheal Number 31
Pruritus Intensity 34
Wheal Size 51
Wheal Duration 56
Erythema Number 86
Swelling Number 90
Erythema Duration 94
Erythema Size 98

*540 data entries (out of 12432) were missing.
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with QoL levels improved during the first 4 days of
documentation, after which they plateaued. Correlations
of all symptoms scored with DLQI values, but especially
that of the UAS for the non-compliant CU patients�
dataset, were markedly better after 4–7 days of documen-
tation as compared with those of single day recordings.

Discussion

Here, we provide the first formal evidence that the UAS,
which is recommended by current guidelines as the �gold
standard� for measuring CU activity, is indeed a valid tool
for measuring and monitoring the disease activity in CU
patients. Moreover, the UAS has proven to be as good as
other more complex symptom scores and patients are
more likely to document the two symptom qualities that
make the UAS (i.e. wheal numbers and intensity of
pruritus) than other CU symptoms. These observations

recommend the use of the UAS for assessing CU activity
of patients treated in clinical practice and in controlled
trials and for monitoring their responses to treatment.
Interestingly, UAS scores best match CU patients� QoL
impairment when averaged from four or more consecu-
tive days, which suggests that future revisions of current
CU guidelines should recommend to assess CU activity
by using the weekly total values of the UAS (UAS 7).
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