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LETTER TO THE EDITOR
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Definition, aims, and implementation of GA’LEN/HAEi
Angioedema Centers of Reference and Excellence

To the Editor,

GAZLEN, the Global Allergy and Asthma European Network, and
HAE international (HAEi), the global umbrella organization for the
world's hereditary angioedema (HAE) patient groups, have launched
their joint ACARE (Angioedema Center of Reference and Excellence)
program, within GA2LEN’s center of reference and excellence
(CORE) initiative. Angioedema is a common, heterogeneous, often
debilitating and chronic condition and is frequently a challenge for
physicians and affected patients, especially patients suffering from
recurrent attacks. Additionally, it can be a challenge for some pa-
tients to understand the underlying etiology of their angioedema
(Table 1). GA%LEN’s CORE networks, such as UCARE for urticaria
and ADCARE for atopic dermatitis, help to improve the manage-
ment of difficult-to-treat conditions. Here, we describe the aims, re-
quirements, provisions, application process, audit, and accreditation
protocol for GA2LEN/HAEi ACAREs. ACAREs aim to provide excel-
lence in angioedema management, increase the knowledge of an-
gioedema through research and education, and promote advocacy
activities that raise angioedema awareness. To become a certified
ACARE, angioedema centers must fulfill 32 requirements, defined
by specific provisions that will be assessed during an audit visit.
The ACARE program will result in a strong network of angioedema
specialists, promote angioedema research and awareness, and har-

monize and improve angioedema management globally. ACAREs will

TABLE 1 Classification of angioedema

expand access to modern angioedema medicines in countries where
they are available and help to bring them to countries where they
are not.!

This of GAZLEN/HAEi

Angioedema Centers of Reference and Excellence (ACAREs) and

document summarizes the aims

elaborates the requirements that ACAREs must fulfill to become
certified. It also provides (see Appendix S1) background informa-
tion on GAZLEN and HAEI, including HAEi member organizations
and regional patient advocates, on why we need an Angioedema
Center of Reference and Excellence (ACARE) program and network,
and on the accreditation and certification process, governance and
funding, and on the interaction with other GAZLEN networks of cen-
ters of reference and excellence. The protocols, aims, requirements,
and provisions related to becoming a certified ACARE are based
on (a) the experience of the GAZLEN UCARE network and (b) input
from angioedema patients, general practitioners, and angioedema
specialists.

What are the aims of GAZLEN/HAEi ACAREs? The aims of
ACAREs are to set the global standard for excellence in comprehen-
sive angioedema care through research, education, advocacy, and
interaction among ACAREs. By serving as referral centers for the di-
agnosis and management of patients with angioedema, ACAREs will
complement the local healthcare system. ACAREs aim to increase

knowledge and awareness of angioedema.

Unknown
Bradykinin-mediated angioedema Mast cell mediator-mediated angioedema mediator
C1-INH deficiency/
defect C1-INH normal IgE mediated Non-IgE mediated
Inherited  Acquired Inherited Acquired
HAE-1 AAE-C1- HAE nC1-INH (HAE-  AE due to medication  Angioedema with or Angioedema with or Idiopathic AE
HAE-2 INH FXIl, HAE-ANGPTI, that interferes with without wheals in without wheals in

HAE-PLG, HAE-
KNG1, HAE-UNK)

BK degradation, eg
ACEi

patients with urticaria
Anaphylaxis

patients with urticaria

Abbreviations: AAE-C1-INH, acquired angioedema due to C1-inhibitor deficiency; ACEI-AE, angiotensin-converting enzyme inhibitor-induced
angioedema; BK, bradykinin; HAE nC1-INH, hereditary angioedema with normal C1-inhibitor levels, either due to a mutation in factor XII (F12),
angiopoietin-1 (ANGPT1), plasminogen (PLG), kininogen-1 (KNG1), or unknown (UNK) (HAE-FXII, HAE-ANGPTI, HAE-PLG, HAE-KNG1, HAE-UNK);
HAE-1, hereditary angioedema due to C1-inhibitor deficiency; HAE-2, hereditary angioedema due to C1-inhibitor dysfunction.
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FIGURE 1 Aand B, Audit checklist for GA2LEN/HAEi
Angioedema Center of Reference and Excellence (ACARE)
certification (A) and certificate awarded to GA?LEN/HAEi ACAREs
upon a successful audit (B). A, The list shows and explains the
requirements for becoming a G*2LEN/HAEi ACARE and the
deliverables that are reviewed during the audit process. B, The
certificate is awarded for 2 y and requires successful re-audit to be
extended

What are the requirements for GA2LEN/HAEi ACAREs? ACAREs
are required to demonstrate excellence in the management of an-
gioedema, research activities, efforts in education, and advocacy ac-
tivity. ACAREs need to fulfill 32 requirements, which are explained
in the audit checklist (Figure 1A). This checklist includes specific
deliverables for each requirement. For example, the requirement to
know and follow international guidelines and consensus documents
for angioedema (Requirement #16) entails that physicians and other
ACARE healthcare professionals have read and understood the cur-
rent versions of these guidelines and consensus documents and that
their recommendations are implemented in their center.

These guidelines and consensus documents include, for exam-
ple, the international WAO/EAACI guideline for HAE, the EAACI/
GA’LEN/EDF/WAO guideline for urticaria, the International/
Canadian hereditary angioedema guideline,>” the international con-
sensus on the diagnosis and management of pediatric patients with
hereditary angioedema with C1 inhibitor deficiency, the international
consensus on the use of genetics in the management of HAE,® and
the international consensus and practical guidelines on the gyneco-
logic and obstetric management of female patients with hereditary
angioedema caused by C1 inhibitor deficiency.” The deliverables for
this requirement are that (a) current guideline and consensus docu-
ment versions are present (paper or electronic version) at the cen-
ter, (b) ACARE staff can answer questions on the recommendations
these documents provide, and (c) ACARE physicians can show, upon
request, by use of a patient file, that patient management decisions
are based on guideline recommendations (Figure 1B).

This publication marks our intent to start the implementation
of the GA’LEN/HAEi ACARE initiative. Specialty centers for an-
gioedema have started to apply to become ACAREs, and audits and
certifications are ongoing (Figure 1B). We expect that most GA’LEN
UCARE centers and many angioedema specialty centers will be-
come ACAREs in the near future. We predict and hope that by 2022,
GAZLEN/HAEi ACARESs will be established in every continent. This
will result in a strong global network of angioedema specialists, pro-
mote angioedema research, and harmonize and improve angioedema
management worldwide. GA2LEN and HAEi will measure the impact
of ACARESs over time and document and report the benefits of this
initiative. ACARE network activities and a current list of ACAREs are

posted on the network's website (www.acare-network.com).
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Supplemental Material

What is GA’LEN?

GAZ2LEN, the Globa Allergy and Asthma European Network, is a global consortium of leading
clinical and research entities in the field of allergy and asthma. Its founding partners include the
European Academy of Allergy and Clinica Immunology (EAACI) and the patients’ organization
representing European allergies and asthma patients (EFA). GA2LEN started under the European
Union 6th Framework Program for Research, in 2004, with the mission to address the growing
public health concern about allergic diseases. It has sinceexpanded to include more than 90 leading
European partners and collaborating centers and is one of the largest multidisciplinary networks of
researchers in alergy and asthma worldwide.GA2LEN enhances the quality of research, translates
research to new solutions, and communicates research findings with the ultimate objective of
improving health care and quality of life for patients with allergies. It a'so aims to promote training
and education in the field of alergology, for example with its GA2LEN Allergy Schools,
Masterclasses, and Preceptorships|1].

Since its inception, GALEN has set up criteria for Centers of Excellence in Allergy. In
2015, an initiative to define, promote, and certify Centers of Reference and Excellence (COREsS) for
specific diseases was launched. Lead by the GA2LEN task force on urticaria[2], the Urticaria
Centers of Reference and Excellence (UCARE) program was launched in 2016. It was the first
implementation of the GA2LEN CORE initiative, embedded in the overall GALEN quality
management system of alergy centers of excellence[3]. Currently, a worldwide network of 98
UCAREs in 36 countries is working on eight global research projects, e.g. CURE, the Chronic
Urticaria Registry (www.urticaria-registry.com), UVERSICU (Urticarial vasculitis versus chronic
spontaneous urticaria), and COLD-CE (Cold urticaria and other cold-induced reactions —
Comprehensive Evaluation). The UCARE network hosts yearly annua global meetings

(www.ucarei stanbul2019.com; www.globalurticariaforum.org) as well as regional alergy schools

and preceptorships (www.ga2len-ucare.com)[4].

What is HAEI?

HAE International (HAEI) is a nonprofit global umbrella organization that represents 83 hereditary
angioedema (HAE) patient groups throughout the world. HAEi is dedicated to providing the
motivation, expertise, and tools to help its member organizations firstly to broaden access to
modern HAE medicines in countries where they are available, and secondly to make concerted and

systematic efforts to take modern medicines to countries where there are none. HAEi delivers its
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services through regional workshops and global conferences, expert medical advisors, and highly
personalized interactions through its network of skilled and experienced Regional Patient
Advocates (RPA).

Why do we need an Angioedema Center of Reference and Excellence (ACARE) program and
network?

Angioedema is defined by transient and localized swelling, resulting fromincreased permeability of
deep dermal/subcutaneous or mucosal/submucosal blood vessels. Angioedema, especially when
recurrent, critically impairs patients’ quality of life. Some forms of angioedema can lead to death by
suffocation when the airways are affected and appropriate medicine is not administered in a timely
fashion. Many patients suffer from delayed diagnosis of 10-20 years and are sometimes subject to

mismanagement and unnecessary surgical procedures.

Angioedema is traditionally classified into mast cell/histamine-mediated or bradykinin-
mediated (Table 1)[5-8]. The treatment of these two forms is very different[9]. The clinica
presentation alone is insufficient to distinguish the mediator, but may give clues. A comprehensive
and systematic history, clinical examination and blood evauation and laboratory evaluation are
essential for the identification of the cause of recurrent angioedema attacks and prescribing
appropriate treatments[ 10] .

The mgjority ofrecurrent angioedema cases are mast cell-mediated and occur either alone or
in association with a typical skin rash, e.g. in patients with chronic spontaneous urticaria (CSU),
NSAID intolerance or alergy. CSU is a common illness [11](1:100) and defined as the occurrence
of itchy hives (wheals), angioedema, or both for at least 6 weeks. Autoimmunity and autoalergy are
held to be the most common causes of CSU. Two out of three CSU patients suffer from recurrent
angioedema, and the majority of these have associated hives. About 10-15% of CSU patients have
solely recurrent angioedema (i.e. without hives) [8]. Thistype of CSU is sometimes also referred to
as “idiopathic histaminergic acquired angioedema” (or “idiopathic non-histaminergic acquired
angioedema” when high dose antihistamine treatment fails) (5). The quality of life in patients with
CSU is markedly impaired, especially in those with recurrent angioedema. In patients with CSU,
the family history is usually negative, and swellings are often located in the face, hands and feet, as
well as genitalia. Angioedema of the upper airways may cause subjective breathing difficulties;
however, suffocation does not occur in CSU. Some CSU patients with recurrent angioedema have
mild or moderate recurrent abdomina discomfort, but visible abdomina swelling attacks with

intestinal obstruction do not occur.
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Epidemiologicaly, the most common reason of bradykinin-mediated angioedema is the
intakeof drugs that interfere with the degradation of bradykinin, for example angiotensin converting
enzyme inhibitors. Although life threatening during attacks (oro-pharyngeal involvement), in most
cases, but not all, the swellings stop after diagnosis and drug discontinuation, and no further
treatment is needed. In contrast, HAE due to C1-inhibitor (C1-INH) deficiency (HAE-C1INH), isa
rare, lifelong, and genetic (autosomal dominant) disease caused by mutations in the SERPING1
gene[12]. The deficiency of C1-INH resultsin impaired inhibition of kallikrein, the central mediator
of bradykinin generation. Virtually all HAE patients experience recurrent disabling swellings of the
skin, and almost all have recurrent painful abdominal attacks, due to intestinal edema and ascites,
which resembl e acute abdomen and can last up to 5 days. Attacks affecting the upper airways occur
in up to 50% of HAE patients, putting them at risk of death due to asphyxiation. The historical
mortality rate before the advent of modern therapy is estimated at 30 percent[13]. Other types of
HAE with unknown prevalence (due to mutations in F12, PLG,ANGPT1 or KNG1 genes), show
normal levels of C1-INH (HAE-nC1lINH). Nevertheless, these types are believed to aso be
mediated by bradykinin and the clinical pattern is very similar to HAE-C1-INH. Collectively, HAE
can dramatically reduce a patient’s quality of life, through significant impairments of psychological
health, personal and family life, education, work productivity, and career advancement with
constant fear of unpredictable attacks. An acquired form of C1INH deficiency is also known, which
is associated with lymphoproliferative disorders and, less frequently, other malignancies or
autoimmune or infectious diseases[14].

Regardless of the underlying mechanisms, patients perceive angioedema of the face and/or
ora cavity as life-threatening, and their fear is often conveyed to the attending emergency medical
staff [15]. Angioedema of the upper airways aso results in fear of further attacks and
suffocation.Many patients suffer for a decade or even longer before obtaining a correct diagnosis
and are subject to pharmacologica mismanagement and unnecessary surgical procedures.Providing
patients with safe and efficacious medication and instruction on its use is a mgor goa for
managingrecurrent angioedema of all types. While on demand treatment ameliorates the symptoms
of an individual attack, for most patients, having full control over their disease can only be achieved

by effective preventive therapy.

Current guidelines recommend the use of patient-reported outcome measures (PROMS) to
assess and monitordiseaseactivity, impact, and control in patients with recurrent angioedema.
Severa PROMs are available for thig[16, 17], including the Angioedema Activity Score (AAS)[18,
19], the Angioedema Quality of Life Questionnaire (AE-QoL)[20, 21]and the Angioedema Control
Test (AECT)[22]. A satisfactory treatment response is one that reduces disease activity to levels of



102
103
104

105
106
107
108
109
110
111
112

113
114
115
116
117
118
119
120
121

122

123
124

125

126

127
128
129
130
131
132

mild or no disease, that normalizes quality of life, and that increases levels of disease control to well
controlled or better. This is an important first step for a modern approach in which patients are

completely free of recurrent angioedema symptoms.

Despite recent advances such as the global harmonization of angioedema classification and
nomenclature [5, 6], the introduction of novel diagnostic tools and instruments[16], and the
development of better treatment options[23-27], angioedema remains a challenging condition for
many patients and their treating physicians. The global redlity is that too many patients are not
receivingthe care and treatment they need. The delay in diagnosis and the rate of misdiagnosis
remain unacceptably high[28, 29]. As a result, many patients are left to endure the impact of
unpredictable, recurrent, painful and potentially fatal angioedema attacks and suffer from high rates

of comorbidities including psychiatric and psychosomatic disease [30].

Centers of reference and excellence for specific diseases can help to improve the
management of challenging conditions such as angioedema. In addition to serving as referral and
second-opinion centers for difficult-to-treat patients, centers of reference and excellence will
improve the understanding, management options, knowledge and awareness of diseases through
research, clinical studies, education, and advocacy activities. Prominent examples of the benefit of
centers of reference and excellence, beyond GALEN’s UCAREs (Urticaria Centers of Reference
and Excellence) and ADCARES (Atopic Dermatitis Centers of Reference and Excellence), include
the Centers of Excellence for Rare Diseases, and the European Competence Network on
Mastocytosis [31].

The ACARE criteria

| nfrastr uctur e/setup

1. Hospital setting or affiliation - Center needs to be in a hospital or affiliated with a hospital
with inpatient facilities to allow for extended diagnostic work up and management of
exacerbation if needed.

2. Outpatient clinic with clinic hours for angioedema patients headed by expert - Center needs
to have designated and expert leadership (experienced specialist physician) and to offer a

minimum number of consultation hours per week for angioedema patients.
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3. Carefor children andadult patients - Center needs to provide care for angioedema patients of
any age, either by center staff or affiliated specialists.

4. Team of dedicated staff, with specific angioedemartraining

5. Multidisciplinary approach - Center needs to interact with other speciaties for the
management of comorbidities, the treatment of patients with differential diagnoses, and to
perform extended diagnostics.

6. Accesshility and visibility - Angioedema patients need to be able to find the center via
information on the web; center needs to have referral network(s) of physicians; center needs
to work with patient association(s), where applicable.

7. Communication skills - Center staff needs to be able to communicate adequately with
angioedema patients in national language and in English.

8. Quality management - Center needs to have a quality management system in place, needs to
have written protocols and standard operating procedures.

9. Structured documentation, record keeping and archiving of patient data

10. Critical incidence reporting and error management

11. Assessment of patient satisfaction and unmet needs - Center needs to regularly assess how
satisfied patients are with the work of the center and take appropriate action based on the
outcome.

12. In team communication - Center needs to have regular meetings to discuss patients, projects
and concepts. Decisions should be protocolled and followed by action where applicable.

13. Active recruitment of research funding and support for educational activities and advocacy
on angioedema

14. Support of the ACARE network

15. “Never give up” attitude

Management of angioedema

16. Knowledge of and adherence to international angioedema guidelines and consensus
documents

17. Knowledge and use of current consensus nomenclature and classification of angioedema

18. Knowledge and use of guided history taking/anamnesis

19. Knowledge and use of differential diagnostic agorithm

20. Knowledge and use of standardized assessments and monitoring of disease activity, impact

and control
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21. Identification of comorbidities and underlying causes - Center needs to have access to and
use measures to identify comorbidities and causes of chronic recurrent angioedema, for
example C1 inhibitor testing and genetic testing

22. Family screening and pedigree charting

23. Knowledge of therapeutic options and their use for improving patient quality of life

24. Counsdling -Counseling of patients and their families, for example on triggers of
exacerbation, on emergency medication/measures, daily life issues can help to optimize
angioedema management.

Clinical and Basic Research

25. Scientific orientation - Center staff needs to be up-to-date with the literature on angioedema,
especially on pathogenesis, for example by participation in journa club, attending annual
meetings of scientific societies, membership in scientific societies.

26. Scientific activity - Angioedema research activities in basic science, clinical science,
translational science, epidemiology, and/or public health

27. Scientific productivity - Center needs to show that its research activities result in
publications and other scientific output.

28. Clinical trials - Center needs to participate in clinica trials, pharma- and/or investigator-
initiated; diagnostic and/or therapeutic trials on angioedema

29. Participation in registry

Education

30. Educational activities

Advocacy

31. Increase awareness of angioedemaincluding HAE

32. Interaction with and support of HAEi and national angioedema patient organization(s)

Accreditation process

GA%LEN and HAEi encourage all angioedema centers to consider to become ACARESs and be part
of the GA2LEN/HAEI ACARE network. Angioedema speciaty centers worldwide can apply to
become an ACARE by contacting the ACARE office (acare@ga2len.net, www.acare-

network.com). In their application (application form is available for download at www.acare-

network.com), centers should describe their motivation to become an ACARE and confirm that they
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are ready to fulfill the requirements, as outlined by the checklist provided (Fig. 1). The ACARE
office will review the application and schedule an audit visit. Applicant angioedema centers that are
located at member institutions of the UCARE network are eligible for privileged access to the
ACARE network. Their ACARE accreditation audit will be done with the next scheduled UCARE
audit. Generaly, all 32 ACARE requirements have to be met. If it becomes clear during the audit,
that certain requirements are not (yet) fulfilled, GA2LEN is committed to provide support to help
the center address these shortcomings and achieve ACARE status. Upon successful audit, GA2LEN
and HAEi award atwo-year certificate (Fig. 1b) that can be renewed upon successful re-audit. If the
first re-audit is successful, the certificate is extended for three years. Each subsequent successful re-
audit leads to four additional years of accreditation. Recertification of ACARES requires their

active participation in ACARE projects, meetings and activities.

The ACARE network is peer-reviewed, therefore certified ACARES will become members
of the ACARE network, and their head and deputy head(s) join the ACARE audit team. Certified
ACAREs enjoy the benefits of being a member of the ACARE network (i.e. participation in
network of excellence activities, multicenter projects, etc.). They are expected to participate in
ACARE mesetings and to contribute to ACARE projects. No financial obligations to GA2LEN or
HAEI result from becoming or being an ACARE.

The audit and certification process

The audit and re-audit process involves an on-site visit by at least one member of the
GA2LEN/HAEIACARE auditteam.The ACARE auditteam consists of al heads and deputy heads of
certified ACAREs. A representative from HAEI may also participate as an observer. During this
audit visit, the center presents its facilities and team to the auditor(s), according to the audit
checklist (Fig. 1). The audit visit is concluded by a collegia assessment and information by the
auditor on the results of the audit. Shortcomings, if identified, will be discussed, and strategies to
overcome them are jointly developed with the spirit of achieving the common goals of the ACARE
network. An audit report will be provided by the auditor, to the ACARE office. The ACARE office
will inform al members of the ACARE steering committee of the audit outcome and the
recommendation of the auditor(s). The applicant team will receive a written audit report and the
GA2LEN/HAEI ACARE certificate if certified (Fig. 2). In case certain provisions are missing, the
audit report will contain specific recommendations and timelines to address this. GA2LEN is
obligated to help centers to achieve ACARE status.
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HAEI member organizations and regional patient advocates

HAEI currently represents patient organizations in 83 countries (www.haei.org), and delivers its
services through7Regional Patient Advocates (RPA) that cover 8 regions of the world including: 1)
Central and Eastern Europe, 2) Gulf Region & Middle East, 3) Asia Pacific, 4) South America &
Mexico, 5) Sub-Sahara Africa, 6) Central America & Caribbean, 7) South Eastern Europe, 8)
Mediterranean & Maghreb countries. The GA’LEN/HAEi ACARE initiative aims to establish
ACAREsthroughout the 8 HAEI regions as well as in North America and Northern and Western
Europe, which are not covered by the RPA program.

Governance and funding

The GA’LEN/HAEI ACARE network will set up a steering committee that reflects the diversity of
a global organization. The ACARE steering committee will work closely with HAEI’s leadership
and RPAs to jointly sponsor and implement patient/physician educational programs along with
initiatives to raise awareness and advocate for accurate diagnosis and access to modern angioedema
medicines. The ACARE office helps the network to coordinate applications, audits, re-audits,
meetings and projects. GA’LEN and HAEi support the ACARE office and network, financially and
logistically, and the ACARE network aims to recruit funding from sources outside of GALEN and
HAEI for its projects and meetings.

Interaction with other GA?LEN networks of centers of reference and excellence

The ACARE network will seek interaction with other GA?LEN networks, especialy with its twin
network for urticaria, the UCARE network. Joint activities and meetings of the ACARE and
UCARE networks will be coordinated by GA2LEN. Angioedema is a common feature of chronic
urticaria, and the UCARE network aims to improve the management and the understanding of
angioedema linked to chronic urticaria. UCARES are encouraged to extend their attention, expertise
and activities on angioedema to bradykinin-mediated forms and should consider to become
ACAREs. ACAREs are encouraged to extend their interest, proficiency and efforts to urticaria
beyond angioedema and should consider to become UCAREs.
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