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Abbreviations used
AAS- Angioedema Activity Score
AE-QoL- Angioedema Quality of Life Questionnaire
AECT- Angioedema Control Test
CSU- Chronic spontaneous urticaria
CU-Q20L- Chronic Urticaria Quality of Life Questionnaire
DLQI- Dermatology Life Quality Index
HAE- Hereditary angioedema
HAE-AS- Hereditary Angioedema Activity Score
HAE-QoL- Hereditary Angioedema Quality of Life
HRQoL- Health-related quality of life
MCID- Minimal clinically important difference
PRO- Patient-reported outcome
QoL- Quality of life
UAS7- Urticaria Activity Score 7
UCT- Urticaria Control Test

Chronic spontaneous urticaria and chronic inducible urticaria
are characterized by wheals, angioedema, or both, whereas other
conditions such as hereditary angioedema present only with
angioedema. The unpredictability of outbreaks, disfigurement,
pruritus, and associated sleep and work disturbance can cause a
significant impact on quality of life (QoL). Significant
breakthroughs in the understanding of these conditions in recent
years have led to the development of novel therapies. Assessment
of patients with these conditions not only focuses on the clinical
activity of the condition, but also on the impact on QoL and
disease control with treatment. Patient-reported outcome
measures, especially if sufficiently validated, give due promi-
nence to the patient’s perspective regarding disease impact and
treatment outcomes. This article will review the tools readily
available to assess activity, impact, and control in patients

with recurrent wheals, angioedema, or both. © 2021 Published
by Elsevier Inc. on behalf of the American Academy of Allergy,
Asthma & Immunology (J Allergy Clin Immunol Pract
2021;9:2151-7)

Key words: Angioedema, Disease activity; Disease control; HAE;
Quality of life; Patient-reported outcome; Urticaria

Urticaria with or without angioedema is one of the most
common presenting complaints in dermatology and allergy/
immunology practice with a general population prevalence of
approximately 0.6% to 1%." Currently, urticaria is classified
according to duration and possible triggers. Chronic spontaneous
urticaria (CSU), formerly also referred to as chronic idiopathic
urticaria, is defined as wheals (hives) or angioedema or both,
occurring for at least 6 weeks.

Angioedema is deep, localized, self-limited, and often recur-
rent swelling of the deep layers of the skin.”* When angioedema
occurs without wheals, bradykinin-mediated conditions such as
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hereditary angioedema (HAE) or angiotensin converting enzyme
inhibitor—related angioedema must be excluded. Typical
locations of angioedema include the face, lips, tongue,
larynx, extremities, genitalia, and in the case of HAE also the
abdomen.”

Although chronic urticarial conditions differ from some other
chronic diseases by the absence of long-term organ damage and
low mortality rates, they can be debilitating and distressing with
major impacts on quality of life (QoL). This arises because of the
unpredictability of the outbreaks and the disfiguring nature of
the lesions, particularly when angioedema is present, as well as
the intense pruritus with CSU that disturbs sleep and
equilibrium. In fact, one study has demonstrated that the QoL
impacts for patients with CSU are comparable with those seen in
patients awaiting coronary artery bypass surgery.” These
aspects of the disease lead to psychological and emotional
distress.””

For these reasons, assessment of patients with CSU and recur-
rent angioedema must not only focus on the clinical aspects of the
condition, but also on its impact on QoL and disease control with
treatment. Patient-reported outcome (PRO) measures, especially
if sufficiently validated, give due prominence to the patient’s
perspective regarding disease impact and treatment outcomes.

Before an instrument can be used in clinical practice or trials, a
questionnaire must be shown to have reliability and validity, the
latter of which refers to its “accuracy of measurement” within the
context of the tool’s outcomes of interest.” The sensitivity to
change and the minimal clinically important difference (MCID)
are other important features of any instrument. The MCID is the
smallest change in a score that can be considered clinically
relevant.”

Dermatology life quality index

The best-known general dermatology-specific questionnaires
are the 10-item Dermatology Life Quality Index (DLQI) for
patients aged 16 and above and the children’s version (CDLQI)
for patients aged 4 to 16. The DLQI has been shown to be a
valid, reliable, and clinically useful outcome measure for assessing
QoL in patients with CSU."” Subjects rate their dermarology
symptoms and the impact of their skin condition on various
aspects of their lives over the previous 7 days. The overall score
ranges from 0 to 30 for both instruments (higher score meaning
worse dermatology QoL). A DLQI/CDLQI score of >10 is
relevant for a considerable impact on patients’ life. The DLQI
has been shown to correlate well with measures of urticaria dis-
ease activity as measured by other PROs.""

Although non—disease-specific or general tools are useful, they
often lack the specificity required to fully appreciate the impact
of a particular condition. Thus, the objective of this review is to
explore specific tools designed to measure disease activity and
control of CSU, recurrent angioedema, and HAE.
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MEASURES FOR CSU
Disease activity

A number of measurement tools for CSU exist; some measure
specific features of the condition, whereas others give a more
global indication of disease activity.

The Weekly Itch Severity Score and the Weekly Hives
Severity Score are 2 instruments that measure specific features of
CSU.">13 1n reality, these instruments are not used in clinical
practice as they do not encompass all features of the condition.
Other specific features of CSU that impact on patients’ lives such
as sleep disturbance due to pruritus may be captured with tools
such as the Weekly Sleep Interference Score and Insomnia
Severity Index' "% however, they too are rarely used in clinical
practice as such measures do not capture all patient impacts of
CSU. Measures that give a more global assessment of disease
activity are needed to fully appreciate the true impact of CSU on
patients’ lives.

Weekly activity interference score. The Activity Inter-
ference Score measures the impact of CSU on the patient’s daily
activities.”'” This score is a daily record by the patient on how
much CSU interferes with his or her daily activities. It is scored
on a scale from 0 (no interference) to 3 (severe interference). The
weekly Activity Interference Score ranges from 0 to 21.

The urticaria activity score 7. Unlike other activity scores,
Urticaria Activity Score 7 (UAS7) is a PRO measure used in
clinical trials and routine care to evaluate the efficacy of CSU
therapy. Target symptoms of CSU are pruritus and wheals. This
self-assessment tool was derived from one used in rheumatoid
arthritis for patients on nonsteroidal anti-inflammatories and was
modified for patients with chronic urticaria to assess disease ac-
tivity and treatment effects.'®'” The wheals and itch severity are
scored from 0 to 3, with higher values indicating greater number
and severity, respectively. The weekly UAS ranges from 0 to 42
(Table 1).'%1?

Two versions of the UAS7 have been published: one that uses
a once daily assessment and the other a twice daily assess-
ment.'™'” From a practical perspective, a once daily scoring by
the patient encourages greater compliance and participation.

Although the treatment paradigm previously focused on itch
as the primary symptom of CSU, the current target of therapy in
CSU treatment guidelines is to achieve complete freedom of
signs and symptoms (UAS7 = 0).”

Limitations of the UAS include lack of inclusion of scoring for
angioedema and the need for good patient compliance in
completing a daily score for a period of time.

UAS7 scores should be measured during the observation,
treatment, and post-treatment follow-up periods. The UAS7 was
shown to be a valid tool. Studies have established the MCID as a
range of 9.5 to 10.5 for UAS7."”

Chronic urticaria quality of life questionnaire. QoL is
remarkably impacted in patients with CSU. Many available QoL
questionnaires are not explicitly developed for patients with
CSU. The Chronic Urticaria Quality of Life Questionnaire (CU-
Q20L) was created as a simple-to-administer and well-accepted
tool by the responding patients.”” CU-Q20L is the only
validated tool to evaluate disease-specific QoL impairments of
patients with CSU. Studies have established the MCID for the
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TABLE I. Urticaria disease states based on UAS7 scoring
Disease state UAS7 score
Severe activity 28-42
Moderate activity 16-27
Mild activity 7-15
Well-controlled 1-6
Completely controlled 0

UAS7, Urticaria Activity Score 7.

CU-Q20L score range from —3 for a small improvement to —19
for considerable improvement.”"**

Disease control/response to medication

Urticaria control test. The Urticaria Control Test (UCT) is
a validated tool that was designed to overcome some of the
limitations of the UAS7.” It can be administered quickly in a
clinical setting.

It comprises 4 brief questions. Unlike the UAS7, it gives a
retrospective account of urticaria control over the previous 4
weeks without the need to keep a diary; it applies to patients with
all types of urticaria. The questionnaire subjectively quantifies
the patient’s overall physical symptoms, impact on QoL, fre-
quency of treatment inadequacy, and overall control of urticaria
over the previous 4 weeks. Fach question is scored from 0 to 4
and the maximum score is 16, which indicates full control of
urticaria. This sensitive test for screening of urticaria uses a score
of 12 or more to define well-controlled urticaria.

Following validation studies, a change of 3 points in an in-
dividual’s UCT score is considered to be a relevant change in
disease control.”*** The UCT has only been tested in adults but
has also been applied to children with urticaria. The simplicity of
the UCT and its global applicability to all types of urticaria make
it an excellent tool for measurement of disease control and
response to medication.

MEASURES FOR RECURRENT ANGIOEDEMA
Disease activity

Angioedema activity score. The Angioedema Activity
Score (AAS) was only recently developed and may be applied to
all subtypes of recurrent angioedema, including HAE and CSU
(Table 11).”” The AAS is a prospective PRO measure that is
completed once daily by the patient, usually for at least 4 weeks
(AAS28).?> Patients are asked if they exhibited angioedema in
the past 24 hours, and if affirmative, to answer 5 AAS questions
on the duration, severity, and impact of the angioedema in the
past 24 hours.”” Answers are scored from 0 to 3 points, that is,
the minimum and maximum daily AAS score is 0 and 15,
respectively. In a validation study, the AAS showed high levels of
validity and reliability.”* The MCID was found to be 8 points
for a l-week documentation (AAS7).”° The AAS has been
applied successfully in several clinical trials in the field of urticaria
and HAE.”>”/

The test has some limitations. The AAS is prospective, so a
result is available only in a follow-up visit. Secondly, daily
documentation requires a high level of patient adherence.
Thirdly, scoring takes some time, a potential obstacle for its
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TABLE Il. Comparison of the Hereditary Angioedema Activity Score (HAE-AS) and Angioedema Activity Score (AAS), as well as the
Hereditary Angioedema Quality of Life (HAE-Qol) tool and Angioedema Quality of Life (AE-Qol) tool

Item HAE-AS AAS HAE-QoL AE-QolL
No. of items 12 (once) 1-6 (everyday) 25 (once) 17 (once)
Recall period 6 mo 1d 6 mo 4 wk
Applicable in HAE type 1/2 aF + +
Applicable in other forms of recurrent angioedema +

High level of patient compliance required

Minimal clinically important difference published

+ 4+ o+t
|
|

+ +

Cost-free use in routine management and investigator-initiated clinical research
Disease-specific (HAE)
Validated

+ 4+
|
+ 4+
|

+
+

TABLE lll. Patient-reported outcome measures in patients with recurrent wheals, angioedema, or both

Item UAS CU-Q20L UCT AAS AE-QolL AECT HAE-AS  HAE-QoL HAEA-QoL

Applicable in patients + I + - - - - - -
with CSU with
wheals but no
angioedema
Applicable in patients + + + + + + — — —
with CSU with
wheals and
angioedema
Applicable in patients - (+) (+) + + + - - —
with CSU with
angioedema and no
wheals
Applicable in patients - - - + + + + + +
with hereditary
angioedema
No. of items 2 23 4 5 17 4 12 25 27
Prospective assessment + (daily — — + (daily for at - - - - —
(time period) for 7 least 28
d) d)
Retrospective assessment - + (2 wk) + (4 wk) — + (4 wk) + (4 wk + (6 mo) + (6 mo) + (not
(recall period) 3 mo) published)

Sensitivity to change + + + + + Currently under  Unknown Unknown Unknown
examination

MCID 11 3 and 15 3 8 6 Currently under - - =
examination
Cost-free for
Patient management F F F F F F T Unknown
+ + + + + + +

+ +* +* +* +* +7 +7 -

Academic research
Industry studies

+ 4+ 4+ +

Available in multiple
languages

AAS, Angioedema Activity Score; AECT, Angioedema Control Test; AE-QoL, Angioedema Quality of Life Questionnaire; CSU, chronic spontaneous urticaria; CU-Q20L,
Chronic Urticaria Quality of Life Questionnaire; HAE-AS, Hereditary Angioedema Activity Score; HAEA-QoL, Hereditary Angioedema Association Quality of Life; HAE-QoL,
Hereditary Angioedema Quality of Life; MCID, minimal clinically important difference; UAS, Urticaria Activity Score; UCT, Urticaria Control Test.

*For details with regard to available language versions of the AAS, AE-QoL, UCT, and AECT, go to www.moxie-gmbh.de (additional language/country versions may be or are
in preparation; for more information please contact MOXIE at info@moxie-gmbh.de).

FFor details with regard to available language versions of the HAE-AS and HAE-QoL, go to www.idipaz.es.

application in routine care. Finally, there is no version available Disease control/response to medication

for chlldren. and adolescents. For these reatso.ns, the .AAS is Angioedema control test. Given the unpredictable and
usually considered to be a helpful tool for clinical studies, and
although complex, an electronic version has made it acceptable
for many clinicians.

recurrent nature of angioedema attacks, measurement of disease
control has been made possible with publication of the
Angioedema Control Test (AECT).”® It contains 4 questions and
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TABLE IV. Unmet needs regarding CSU and HAE-specific tools

e The lack of validated tools for children and adolescents. As of yet there
is no single disease-specific validated tool available for CSU, recurrent
angioedema, and HAE to assess disease activity, impact, or control. In
this age group, the generic tools such as the CDLQI are the only way to
go at the moment

Availability of all tools in as many languages as possible

Availability of digital versions of all the tools (that are broadly available
for routine patient care)

e The retrospective HAE-specific instruments span a large period of time,
which may lead to recall challenges for patients

Only 1 HAE-specific instrument (HAE-QoL) encompasses both disease
activity and HRQoL

There are a lack of studies describing the MCID and sensitivity to
change measurements for HAE-specific instruments

CDLQI, Children's Dermatology Life Quality Index; CSU, chronic spontaneous
urticaria; HAE, hereditary angioedema; HAE-QoL, Hereditary Angioedema Quality
of Life; HRQoL, health-related quality of life; MCID, minimal clinically important
difference.

is available in 2 versions, either with a recall period of 4 weeks or
3 months. Both versions are identical and yield largely similar
results.”” Questions address frequency of symptoms, QoL
impairment, unpredictability of episodes, and the level of control
achieved by current therapy.”® Response options are presented as
a 5-point Likert scale and scored from 0 to 4 points. The min-
imum and maximum score of the AECT is 0 and 16, respec-
tively. The higher the score the better the level of angioedema
control. The published validation study demonstrated high levels
of internal consistency and test-retest reliability.”” A cutoff value
of 10 points has been found to best distinguish patients with
pootly versus well-controlled disease, that is, patients with 10
points or more can be considered to have well-controlled
recurrent angioedema.” The responsivity of the AECT,
including its MCID, is currently being investigated.
Limitations of the AECT include lack of deeper insights into
the frequency and impact of recurrent angioedema and no
version for children and adolescents. Strengths of the AECT are
its brevity and clear results. It is easy to administer, score, and
interpret making it particularly useful in daily patient care.”’

Quality of life

Angioedema quality of life questionnaire. The
Angioedema Quality of Life Questionnaire (AE-QoL) was first
published almost 10 years ago as the first symptom-specific PRO
measure to assess angioedema-specific QoL impairment.’m It
consists of 17 questions (Table II). Each question covers the
previous 4 weeks and consists of 5 answers scored from 0 to 4.
The individual question scores can be summed up as a total score
and 4 domain scores: “Functioning,” “Fatigue/Mood,” “Fears/
Shame,” and “Nutrition.”" The AE-QoL has proven validity
and reliability.”" In a subsequent study on its responsivity, the
MCID of the AE-QoL was found to be 6 points.”’ A recent
validation study of the Thai version of the AE-QoL confirmed its
high levels of validity and reliability and suggested a score of >39
to indicate a moderate-to-large effect of recurrent angioedema on
patients’ lives.”” The AE-QoL has been successfully applied in
several clinical studies in the field of chronic urticaria and HAE
and has provided useful data on the improvement of recurrent
angioedema-related QoL impairment by novel treatments.” ™’
Compared with the AECT, the respondent burden of the AE-
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QOL is slightly higher and the score computation and inter-
pretation is more complex. On the other hand, the AE-QoL
provides a more detailed insight into the impact of recurrent
angioedema on different aspects of health-related quality of
life (HRQoL). A version for children and adolescents is not
available yet.

MEASURES FOR HEREDITARY ANGIOEDEMA
Disease activity

There are currently 2 validated PRO instruments to evaluate
disease activity for HAE: The Hereditary Angioedema Activity
Score (HAE-AS) and the AAS.>>*® Although not specific to
HAE, the AAS has been used in randomized clinical trials
involving emerging therapies for HAE, such as oral plasma
kallikrein inhibitors (avoralstat and berotralstat), to measure
disease activity.””** A comparison of the HAE-AS and AAS is
shown in Table II.

The hereditary angioedema activity score. The HAE-
AS is a retrospective tool that was developed from the clinical
self-administered HAE questionnaire, from which questions were
selected based on literature review and discussions with clinicians
and patients.”® The final HAE-AS contains 12 questions that
patients evaluate over the past 6 months, including those on the
frequency of specific HAE symptoms and attacks, number of
treated attacks, emergency visits, psychological treatment, and
missed school or work.”® It also asks patients about their general
health and impairment of everyday activities within the past
month.”® Statistical analyses showed that the HAE-AS mea-
surement tool has good discriminative validity and is reliable.”®
This tool has not yet been used in published clinical trials.

Quality of life

The Canadian International HAE guideline recommends
routinely assessing the HRQoL of patients, using validated in-
struments, as an important component of HAE management.””
There are currently 2 validated retrospective instruments
designed to evaluate recurrent angioedema HRQoL: the
Hereditary Angioedema Quality of Life (HAE-QoL) tool and
AE-QoL tool.”"*" Although not specific to HAE, the AE-QoL
has been used in clinical practice and trials of HAE
therapies, 2634353741

Hereditary angioedema quality of life. Development of
the HAE-QoL involved semistructured patient interviews, which
underwent qualitative content analysis, expert and patient feed-
back, cross-cultural adaptation, pilot testing in 18 countries, and
a reduction process.””*” The final HAE-QoL includes 25 items
and 7 dimensions (“treatment difficulties, physical functioning
and health, disease-related stigma, emotional role and social
functioning, concern about offspring, perceived control over
illness, and mental health”).42 Statistical analyses showed that the
HAE-QoL is reliable with good discriminant and convergent
validity.” In an observational study of plasma-derived nano-
filtered C1-INH for IV use (Berinert), the HAE-QoL was shown
to be nonresponsive.””*> The HAE-QoL has been used in a
clinical setting to assess the HRQoL of patients with HAE.*¢

Disease control/response to medication

Angioedema control test. Until the recent development of
the AECT, there was no tool to measure disease control for
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recurrent angioedema, including HAE, yet the 2017 WAO/EAACI
guideline on HAE recommended PRO instruments to assess disease
control.>?® As previously described, the AECT has been shown to
be a valid and reliable tool,”” and should be used alongside PRO

instruments for HAF disease activity.

CONCLUDING REMARKS

In the absence of laboratory parameters to objectively measure
activity of urticaria, validated PRO measures are useful to
quantify activity, control and disease impact, inform treatment,
and assess responses in both clinical and research settings.

Urticaria and angioedema-specific tools are now available and
validated for all aspects—disease activity, disease control, and
angioedema-related QoL impairment. These tools can help to
improve and standardize assessment and documentation of the
patient’s disease status and changes in response to treatment
(Table III).

HAE is a complex disease characterized by periods of remis-
sion and acute attacks of angioedema; hence disease activity and
control may be difficult to capture. Its impact on HRQoL can be
considerable. Current HAE guidelines recommend that health
care providers not only monitor HAE control as it relates to
frequency, duration, and severity of attacks, but routinely assess
HRQoL using validated instruments to optimize HAE man-
agement. However, unmet needs exist regarding the assessment
of disease activity and HRQoL of HAE (Table IV). Specifically,
the HAE-AS and HAE-QoL are limited in scope, involve a
lengthy recall period, and have not been researched with regard
to MCID or sensitivity to change. These instruments have yet to
be validated for use in children, translated into all languages for
global studies, and adapted for electronic use. With regard to
emerging tools in this field, the Hereditary Angioedema Asso-
ciation QoL was developed to measure the HRQoL of patients
with HAE in the United States where studies to assess its validity
and reliability are underway.”’

In an era where telehealth is becoming more widely applied,
the various instruments discussed above can be adapted for use
on smartphones and web-based applications, enabling electronic
transfer to the treating physician for monitoring patient
outcomes and obviating the need for face-to-face consultation
under certain circumstances.

REFERENCES

1. Gaig P, Olona M, Muoz Lejarazu D, Caballero MT, Dominguez FIJ,
Echechipia S, et al. Epidemiology of urticaria in Spain. J Invest Allergol Clin
Immunol 2004;14:214-20.

2. Zuberbier T, Aberer W, Asero R, Latiff AH, Baker D, Ballmer-Weber B, et al.
The EAACI/GA’LEN/EDF/WAO guideline for the definition, classification,
diagnosis and management of urticaria. Allergy 2018;73:1393-414.

3. Maurer M, Magerl M, Ansotegui I, Aygoren-Piirsiin E, Betschel S, Bork K,
et al. The international WAO/EAACI guideline for the management of hered-
itary angioedema—the 2017 revision and update. Allergy 2018;73:1575-96.

4. American Academy of Allergy, Asthma & Immunology. Angioedema defini-
tion. Available from: www.aaaai.org/conditions-and-treatments/conditions-
dictionary/angioedema. Accessed January 16, 2021.

5. O’Donnell BF, Lawlor F, Simpson J, Morgan M, Greaves MW. The impact of
chronic urticaria on the quality of life. Br J Dermatol 1997;136:197-201.

6. Engin B, Uguz F, Yilmaz E, Ozdemir M, Mevlitoglu I. The levels of depression,
anxiety and quality of life in patients with chronic idiopathic urticaria. J Eur
Acad Dermatol Venereol 2008;22:36-40.

7. Ozkan M, Oflaz SB, Kocaman N, Ozseker F, Gelincik A, Biiyiikoztiirk S, et al.
Psychiatric morbidity and quality of life in patients with chronic idiopathic
urticaria. Ann Allergy Asthma Immunol 2007;99:29-33.

14.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

J ALLERGY CLIN IMMUNOL PRACT
JUNE 2021

. Sullivan GM. A primer on the validity of assessment instruments. J Grad Med

Educ 2011;3:119-20.

. Hays RD, Woolley JM. The concept of clinically meaningful difference in

health-related quality of life research. Pharmacoeconomics 2000;18:419-23.

. Lennox RD, Leahy J. Validation of the Dermatology Life Quality Index as an

outcome measure for urticaria-related quality of life. Ann Allergy Asthma Clin
Immunol 2004:93:142-6.

. Stull D, McBride D, Tian H, Gimenez Arnau A, Maurer M, Marsland A, et al.

Analysis of disease activity scores in chronic spontaneous/idiopathic urticaria.
Br J Dermatol 2017;177:1093-101.

. Zachariae R, Lei U, Haedersdal M, Zachariae C. Itch severity and quality of life

in patients with pruritus: preliminary validity of a Danish adaptation of the itch
severity scale. Acta Dermato Venereologica 2012;92:508-14.

. 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;108:20-4.

Erol K, Ertag SK, Ertag R. Fatigue is common and predicted by female gender
and sleep disturbance in patients with chronic spontaneous urticaria. J Allergy
Clin Immunol Pract 2021;9:469-76.

. Mann C, Dreher M, Weess HG, Staubach P. Sleep disturbance in patients with

urticaria and atopic dermatitis: an underestimated burden. Acta Derm Venereol
2020;100:adv00073.

. He G-Y, Tsai T-F, Lin C-L, Shih H-M, Hsu T-Y. Association between sleep

disorders and subsequent chronic spontaneous urticaria development: a
population-based cohort study. Medicine 2018;97:¢11992.

. Yosipovitch G, Greaves M. Chronic idiopathic urticaria: a "Cinderella" disease

with a negative impact on quality of life and health care costs. Arch Dermatol
2008;144:102-3.

. Hawro T, Ohanyan T, Schoepke N, Metz M, Peveling-Oberhag A, Staubach P,

et al. Comparison and interpretability of the available urticaria activity scores.
Allergy 2018;73:251-5.

. Hawro T, Ohanyan T, Schoepke N, Metz M, Peveling-Oberhag A, Staubach P,

et al. The Urticaria Activity Score—uvalidity, reliability, and responsiveness.
J Allergy Clin Immunol Pract 2018;6:1185-11890.el1.

Greaves MW. Antihistamine treatment: a patient self-assessment method in
chronic urticaria. Br Med J (Clin Res Ed) 1981;283:1435-6.

Baiardini I, Pasquali M, Braido F, Fumagalli F, Guerra L, Compalati E, et al.
A new tool to evaluate the impact of chronic urticaria on quality of life: chronic
urticaria quality of life questionnaire (CU-QoL). Allergy 2005;60:1073-8.
Baiardini I, Fasola S, Maurer M, Weller K, Canonica GW, Braido F. Minimal
important difference of the Chronic Urticaria Quality of Life Questionnaire
(CU-Q20L). Allergy 2019;74:2542-4.

Weller K, Groffik A, Church MK, Hawro T, Krause K, Metz M, et al. Devel-
opment and validation of the Urticaria Control Test: a patient-reported outcome
instrument for assessing urticaria control. J Allergy Clin Immunol 2014;133:
1365-1372.el-e6.

Ohanyan T, Schoepke N, Bolukbasi B, Metz M, Hawro T, Zuberbier T, et al.
Responsiveness and minimal important difference of the urticaria control test.
J Allergy Clin Immunol 2017;140:1710-1713.el1.

Weller K, Groffik A, Magerl M, Tohme N, Martus P, Krause K, et al.
Development, validation, and initial results of the Angioedema Activity Score.
Allergy 2013;68:1185-92.

Aygoren-Piirsiin - E, Magerl M, Graff J, Martinez-Saguer I, Kreuz W,
Longhurst H, et al. Prophylaxis of hereditary angioedema attacks: a randomized
trial of oral plasma kallikrein inhibition with avoralstat. J Allergy Clin Immunol
2016;138:934-936.e5.

Staubach P, Metz M, Chapman-Rothe N, Sieder C, Briutigam M, Maurer M,
et al. Omalizumab rapidly improves angioedema-related quality of life in adult
patients with chronic spontaneous urticaria: X-ACT study data. Allergy 2018;
73:576-84.

Weller K, Donoso T, Magerl M, Aygoren-Piirsiin E, Staubach P, Martinez-
Saguer I, et al. Development of the Angioedema Control Test—a patient-
reported outcome measure that assesses disease control in patients with
recurrent angioedema. Allergy 2020;75:1165-77.

Weller K, Donoso T, Magerl M, Aygoren-Piirsiin E, Staubach P, Martinez-
Saguer 1, et al. Validation of the Angioedema Control Test (AECT)—a patient-
reported outcome instrument for assessing angioedema control. J Allergy Clin
Immunol Pract 2020;8:2050-7.

Weller K, Groffik A, Magerl M, Tohme N, Martus P, Krause K, et al.
Development and construct validation of the Angioedema Quality of Life
Questionnaire. Allergy 2012:67:1289-98.

Weller K, Magerl M, Peveling-Oberhag A, Martus P, Staubach P, Maurer M.
The Angioedema Quality of Life Questionnaire (AE-QoL)—assessment of


http://refhub.elsevier.com/S2213-2198(21)00231-2/sref1
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref1
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref1
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref2
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref2
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref2
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref2
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref3
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref3
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref3
http://www.aaaai.org/conditions-and-treatments/conditions-dictionary/angioedema
http://www.aaaai.org/conditions-and-treatments/conditions-dictionary/angioedema
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref5
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref5
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref6
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref6
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref6
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref7
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref7
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref7
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref8
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref8
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref9
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref9
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref10
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref10
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref10
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref11
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref11
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref11
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref12
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref12
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref12
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref13
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref13
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref13
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref13
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref14
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref14
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref14
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref14
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref14
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref14
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref15
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref15
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref15
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref16
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref16
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref16
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref17
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref17
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref17
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref18
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref18
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref18
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref19
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref19
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref19
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref20
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref20
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref21
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref21
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref21
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref22
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref22
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref22
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref23
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref23
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref23
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref23
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref24
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref24
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref24
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref25
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref25
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref25
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref26
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref26
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref26
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref26
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref27
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref27
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref27
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref27
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref28
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref28
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref28
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref28
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref29
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref29
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref29
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref29
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref30
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref30
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref30
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref31
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref31

J ALLERGY CLIN IMMUNOL PRACT
VOLUME 9, NUMBER 6

32.

33.

34.

35.

36.

37.

38.

39.

sensitivity to change and minimal clinically important difference. Allergy 2016;
71:1203-9.

Kulthanan K, Chularojanamontri L, Rujitharanawong C, Weerasubpong P,
Maurer M, Weller K. Angioedema Quality of Life Questionnaire (AE-
QoL)—interpretability and sensitivity to change. Health Qual Life Out-
comes 2019;17:160.

Lumry WR, Weller K, Magerl M, Banerji A, Longhurst HL, Riedl MA, et al.
Impact of lanadelumab on health-related quality of life in patients with
hereditary angioedema in the HELP study. Allergy 2020;76:1188-98.
Aygoren-Piirsiin E, Bygum A, Grivcheva-Panovska V, Magerl M, Graff J,
Steiner UC, et al. Oral plasma kallikrein inhibitor for prophylaxis in hereditary
angioedema. N Engl J Med 2018;379:352-62.

Fukunaga A, Morita E, Miyagi T, Eto K, Shimizu A, Kagami S, et al. Efficacy,
pharmacokinetics, pharmacodynamics, and safety of intravenous CI inhibitor
for long-term prophylaxis and treatment of breakthrough attacks in Japanese
subjects with Hereditary Angioedema: a Phase 3 open-label study. Arerugi
2020;69:192-203.

Riedl MA, Aygoren-Piirsiin E, Baker J, Farkas H, Anderson J, Bernstein JA,
et al. Evaluation of avoralstat, an oral kallikrein inhibitor, in a Phase 3 hereditary
angioedema prophylaxis trial: the OPuS-2 study. Allergy 2018;73:1871-80.
Weller K, Maurer M, Fridman M, Supina D, Schranz J, Magerl M. Health-
related quality of life with hereditary angioedema following prophylaxis with
subcutaneous Cl-inhibitor with recombinant hyaluronidase. Allergy Asthma
Proc 2017;38:143-51.

Forjaz MJ, Ayala A, Caminoa M, Prior N, Pérez-Fernandez E, Caballero T,
et al. HAE-AS, a specific disease activity scale for hereditary angioedema with
Cl-inhibitor deficiency. J Investig Allergol Clin Immunol 2021;31. https://doi.
org/10.18176/jiaci.0479.

Betschel S, Badiou J, Binkley K, Borici-Mazi R, Hébert J, Kanani A, et al. The
International/Canadian Hereditary Angioedema Guideline. Allergy Asthma Clin
Immunol 2019;15:72.

40.

41.

42.

43.

44.

45.

46.

47.

KATELARIS ETAL 2157

Prior N, Remor E, Go6mez-Traseira C, Loépez-Serrano C, Cabafias R,
Contreras J, et al. Development of a disease-specific quality of life questionnaire
for adult patients with hereditary angioedema due to CI inhibitor deficiency
(HAE-QoL): Spanish multi-centre research project. Health Qual Life Outcomes
2012;10:82.

Banerji A, Riedl MA, Bernstein JA, Cicardi M, Longhurst HJ, Zuraw BL,
et al. Effect of lanadelumab compared with placebo on prevention of he-
reditary angioedema attacks: a randomized clinical trial. JAMA 2018;320:
2108-21.

Prior N, Remor E, Pérez-Ferndndez E, Caminoa M, Gémez-Traseira C, Gaya F,
et al. Psychometric field study of Hereditary Angioedema Quality of Life
Questionnaire for Adults: HAE-QoL. J Allergy Clin Immunol Pract 2016:4:
464-473.¢4.

Zanichelli A, Azin GM, Cristina F, Vacchini R, Caballero T. Safety,
effectiveness, and impact on quality of life of self-administration with plasma-
derived nanofiltered CI1 inhibitor (Berinert) in patients with hereditary
angioedema: the SABHA study. Orphanet J Rare Dis 2018;13:51.

Bygum A, Busse P, Caballero T, Maurer M. Disease severity, activity, impact,
and control and how to assess them in patients with hereditary angioedema.
Front Med (Lausanne) 2017;4:212.

Squeglia V, Barbarino A, Bova M, Gravante C, Petraroli A, Spadaro G, et al.
High attack frequency in patients with angioedema due to Cl-inhibitor
deficiency is a major determinant in switching to home therapy: a real-life
observational study. Orphanet J Rare Dis 2016;11:133.

Banerji A, Davis KH, Brown TM, Hollis K, Hunter SM, Long J, et al. Patient-
reported burden of hereditary angioedema: findings from a patient survey in the
United States. Ann Allergy Asthma Immunol 2020;124:600-7.

Busse PJ, Christiansen SC, Birmingham JM, Overbey JR, Banerji A, Otani IM,
et al. Development of a health-related quality of life instrument for patients with
hereditary angioedema living in the United States. J Allergy Clin Immunol Pract
2019;7:1679-1683.¢7.


http://refhub.elsevier.com/S2213-2198(21)00231-2/sref31
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref31
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref32
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref32
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref32
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref32
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref33
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref33
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref33
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref34
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref34
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref34
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref35
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref35
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref35
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref35
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref35
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref36
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref36
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref36
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref37
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref37
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref37
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref37
https://doi.org/10.18176/jiaci.0479
https://doi.org/10.18176/jiaci.0479
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref39
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref39
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref39
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref40
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref40
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref40
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref40
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref40
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref41
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref41
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref41
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref41
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref42
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref42
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref42
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref42
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref43
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref43
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref43
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref43
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref44
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref44
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref44
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref45
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref45
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref45
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref45
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref46
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref46
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref46
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref47
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref47
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref47
http://refhub.elsevier.com/S2213-2198(21)00231-2/sref47

	How to Measure Disease Activity, Impact, and Control in Patients with Recurrent Wheals, Angioedema, or Both
	Measures for CSU
	Disease activity
	Weekly activity interference score
	The urticaria activity score 7
	Chronic urticaria quality of life questionnaire

	Disease control/response to medication
	Urticaria control test


	Measures for Recurrent Angioedema
	Disease activity
	Angioedema activity score

	Disease control/response to medication
	Angioedema control test

	Quality of life
	Angioedema quality of life questionnaire


	Measures for Hereditary Angioedema
	Disease activity
	The hereditary angioedema activity score

	Quality of life
	Hereditary angioedema quality of life

	Disease control/response to medication
	Angioedema control test


	Concluding Remarks
	References


