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Angioedema

Recurrent, non inflammatory, self-
limiting edema of skin or mucosa

Disfiguring cutaneous edema
in 90% of patients

Painfuil gastrointestinal mucosa
edema in 85% of patients

Lifethreatening laryngeal |
edema in 50% of patients|
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Angioedema due to

acquired C1-INH deficiency
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Mechanisms leading to
acquired angioedema

Increased Bradykinin
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Mechanisms leading to
hereditary angioedema

C1-INH-HAE

Inflammation

i

Inflammation

.

SERPING1 MUTATIONS
Low C1-INH protein

Increased Bradykinin

C1-INH-HAE Type |

SERPING1 MUTATIONS
Low C1-INH function
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ANGIOEDEMA

C1-INH-HAE Type II

Vascular leakage 1 Vascular leakage
Permeability 1 Permeability
Normal ANGPT1 Mutated ANGPT1

ANGPT1: angiopoietin 1 B2-R:bradykinin type 2 receptor
BK: bradykinin TIE2: tunica interna endothelial cell kinase-2
VEGF: vascularendothelial growth factor VEGFR: vascular endothelial growth factor receptor
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plasminogen gene mutation in the kringle 3 domain
segregate with angioedema symptoms PLG-HAE
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Diagnosis of non histaminergic angioedema
without urticaria
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APPROACH TO TREATMENT OF HAE

ON DEMAND

Treatment given at
the time of the
attack to reduce
duration and
severity

SHORT TERM
PROPHYLAXIS

Treatment given
when patients are
at risk for an
attack

LONG TERM
PROPHYLAXIS

Treatment given
continuously to
prevent
appearance of
symptoms




Drugs available in Italy for treatment
of hereditary angioedema

* On demand * Prophylaxis
* pdC1-INH/rhC1-INH e.v. * Danazol/Stanozolol p.o.

* Icatibant s.c. (B,-R * pdC1-INH e.v.
antagonist) * Tranexamic acid p.o.




RECOMMENDATIONS FOR TREATMENT OF HAE

* Provide the patient with self administrable
treatment

e Recommend to treat all attacks at onset
* Calculate disease burden at follow up
* Consider indication for long term prophylaxis

Cicardi et al. Allergy 2012



Original Paper
International Archives of
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Challenges of C1-Inhibitor Concentrate
Self-Administration

H.B. Boysen? L.Bouillet”? E.Aygéren-Piirsiin©

aExecutive Director of HAEI, Aarhus, Denmark; ®National Reference Center of Angioedema, Grenoble University
Hospital, Grenoble, France; “Johann Wolfgang Goethe-University Hospital, Frankfurt, Germany
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administration
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REVIEW Open Access

HAE international home therapy consensus
document

Hilary J Longhurst", Henriette Farkas?, Timothy Craig®, Emel Aygoren-Pirsin®, Claire Bethune®, Janne Bjorkander®,
Konrad Bork’, Laurence Bouillet?, Henrik Boysen?, Anette Bygum'®, Teresa Caballero'', Marco Cicardi'?,

John Dempster'®, Mark Gompels'*, Jimmy Gooi'?, Sofia Grigoriadou'®, Ursula Huffer'/, Wolfhart Kreuz'®,

Marcel M Levi'®, Janet Long®™, Inmaculada Martinez-Saguer®', Michel Raguet™, Avner Reshef”®, Tom Bowen®’,
Bruce Zuraw®

Abstract

Hereditary angioedema (C1 inhibitor deficiency, HAE) is associated with intermittent swellings which are disabling
and may be fatal. Effective treatments are available and these are most useful when given early in the course of
the swelling. The requirement to attend a medical facility for parenteral treatment results in delays. Home therapy
offers the possibility of earlier treatment and better symptom control, enabling patients to live more healthy, pro-
ductive lives. This paper examines the evidence for patient-controlled home treatment of acute attacks (self or
assisted administration’) and suggests a framewaork for patients and physicians interested in participating in home
or self-administration programmes. It represents the opinion of the authors who have a wide range of expert
experience in the management of HAE.




Burden of disease in angioedema

A. Banerji / Ann Allergy Asthma Immunol 111 (2013) 329—-336

Acute/chronic
treatment

Early onset

- Delayed diagnosis
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Course Chronic
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Direct medical
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Figure 1. Complex burden of illness in patients with hereditary angioedema (HAE). ED, emergency department.



How do we assess HAE
patients for disease ...

.. severity
.. activity
.. Impact on QoL

..control?



Patients’ diary
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Disease scores for hereditary

Agostoni 2004

* Bygum 2011
Cedzynski 2008
* Cumming 2003
Ferraro 2011
Freiberger 2011
* Gomez-Traseira 2013
Prior 2012, 2016
Vernon 2009

* Vernon 2009
 Weller 2013

* Xu 2012

angioedema
0->30 severity, duration, acute therapy, LTP
0-10 age at onset, organs affected, LTP
1-6 severity (separate frequency score)
0-10 severity (location), frequency
0-8 severity + frequency
0-12 age at onset, location, frequency
0-3 frequency, ER assistance
0-3 asymptomatic, mild, moderate, severe
100-100 TOS
0-3 MSCS
0-63 AAS (AAS7)
0-7 location, frequency, ER visits, abdominal

surgery, tracheotomy



Development of disease
specific quality of life
questionnaires to
measure impact of
hereditary angioedema
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Development and construct validation of the angioedema

quality of life questionnaire
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Abstract

Background: Recurrent angioedema is a frequent clinical problem characterized
by unpredictably and rapidly occurring cutaneous and mucosal swellings. These
swellings may be painful and/or disfiguring. Upper airway involvement can also
lead to dyspnea and suffocation. Although the disease burden is high, there is
currently no specific instrument to measure health-related quality of life (QoL)
impairment.

Objective: To develop and validate the first symptom-specific tool to assess QoL
impairment in recurrent angioedema patients, adhering to established methodo-
logical recommendations.

Methods: During the development phase, 29 questions (items) were generated.
Subsequently, item reduction was performed by means of impact analysis and
factor analysis as well as by checking for content and face validity. As a result,
17 items were selected and included in the final instrument, the Angioedema QoL
Questionnaire (AE-QoL). AE-QoL was then tested for its validity, reliability, and
influence factors.

Results: One hundred and ten angioedema patients took part in the validation of



Bygum et al. BMC Dermatology 2012, 12:4

http://www.biomedcentral.com/1471-5945/12/4
P BMC

Dermatology

STUDY PROTOCOL Open Access

The hereditary angioedema burden of illness
study in Europe (HAE-BOIS-Europe): background
and methodology

Anette Bygum'", Emel Aygdren-Piirstin®, Teresa Caballero®, Kathleen Beusterien®, Shadi Gholizadeh?,
Patience Musingarimi®, Suzanne Wait® and Henrik Boysen’

Abstract

Background: Hereditary angioedema (HAE) is a rare but serious disease marked by swelling attacks in the
extremities, face, trunk, airway, or abdominal areas that can be spontaneous or the result of trauma and other
triggers. It can be life-threatening due to the risk of asphyxiation. While there have been major advancements in
our understanding of the immunogenetics of HAE, there are significant gaps in the literature regarding
understanding of the humanistic and economic impact of the disease, particularly in Europe. The purpose of the
HAE Burden of Iliness Study-Europe (HAE-BOIS-Europe), the development and methodology of which is described
here, is to better understand the management and impact of HAE from the patient perspective in Europe.

Methods/Design: This is a cross-sectional study, in which current and retrospective data are collected, conducted
in Denmark, Germany and Spain. The study is open to patients ages 12 and older with a diagnosis of HAE-I or HAE-
Il. Data collection includes: (i) a survey on individuals' health care resource use, direct and indirect medical costs,
impact on work and school, treatment satisfaction, and emotional functioning (via the Hospital Anxiety and
Depression Scale); and (i) one-on-one interviews to collect detailed descriptive data and patient testimonials on the
impact of HAE on patients’ health-related quality of life.

Discussion: The present manuscript describes the development and plans for implementing a multi-country European
study with the aim of characterizing the humanistic and economic burden of HAE from the patient perspective. This
study will help raise awareness of HAE as a rare but debilitating condition with wide-ranging impacts.




Limitations for instruments
assessing HRQol in HAE

* Generic instruments not validated for HAE
* No specific tool for children & adolescents

* Scarce data on children and adolescents with generic
Instruments

* Few data available on real-life use

e Difficulty in interpreting results

* Need to extend use of validated tools
 Different recall period depending on study aim
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The italian association of HAE patients was
established in 1980

Associazione volontaria per la lotta, lo studio
e la terapia dell'angioedema ereditario - onlus

N ———

1 'associazione é stata costituita il 29 Marzo 1980, e regisirata a Milano il 24 Settembre 1980. Atti pubblici n.A/4 21864 serie H con
atto del notaio Dott. Francesca Tesla.

L'associazione ha lo scopo di:

diffondere la conoscenza della malattia al fine di consentire una corretta diagnosi ; agire perche in ltalia si realizzi la
disponibilita piena, ed ai piu alti livelli qualitativi, dei farmaci e dei presidi terapeutici necessari alla prevenzione ed alla lotta
contro la malattia; sostenere e favorire I'accesso di tutti i pazienti alla adeguate terapie; collaborare all'organizzazione
dell'attivita di assistenza ai pazienti affetti da angioedema ereditario; creare un documento sanitario di identificazione,
ufficialmente riconosciuto con la descrizione della malattia, delle indicazioni terapeutiche d'urgenza e dell'indirizzo dei medici
cui rivolgersi per ulteriori informazioni; promuovere incontri, convegni e congressi medico-sociali a livello nazionale ed
internazionale. Promuovere incontri e scambi di informazione tra pazienti, tra pazienti e medici, tra medici e medici.

L'associazione € volontaria e senza scopo di lucro
N

Welcome - Willkomment - Bienvenne - Bienvenido



Beginning of 2000 HAE patients’ supporting groups were
active in several European countries

B HUNGARY: Hungarian Association of Angioedema Patients: Contact: Mr. Istvan Nagy, President
mmmmm  H-6000 Kecskemét Erdo street 9, Hungary

I I FRANCE: Association Frangaise des Malades Soufrant d'Angio-cedémes par deficit en C1 Inhibiteur(AMSAO) -

- GERMANY: German Society for Angioedema Research - www.angioedema.de
GERMANY: Vereinigung e.V.- fiir alle Personen, die am hereditaren Angiododem leiden (hereditary angioedema)-

SPAIN: AEDAF - Asociacion Espainola de Angioedema Familiar por Deficiencia de C1 inhibidor
DENMARK: HAE DK-

I
N
.
WSS\ JE NETHERLANDS: Dutch iation of HAE and QE
. butch association o an
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http://www.angioedema.de/

f THE FIFTH FRAMEWORK PROGRAMME -
<;# 1998-2002

QUALITY OF LIFE AND
MANAGEMENT OF LIVING RESOURCES

NOVEL METHODS FOR PREDICTING PREVENTING
AND TREATING ATTACKS IN PATIENTS WITH
HEREDITARY ANGIOEDEMA

PREHAEAT

CONCERTED ACTION GRANTED BY THE EUROPEAN COMMISSION
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Prevalence of C1-INH-HAE in Italy in 2013
ITACA Database

N Patient diagnosed from 1973 to 2013: 983
63 (6%) patients died

- 3 patients missing data
Living HAE patients: 917

Italian Population: 59,394,000

Minimum prevalence 1:65,000

Zanichelli et al. Orph. J Rare Dis. 2014



REGIONAL HAE DIAGNOSTIC AND
THERAPEUTIC PATH

RegionelLombardia

sanitg

Rete regionale per la prevenzione, la sorveglianza, la diagnosi, la terapia delle
malattie rare ai sensi del d.m. 18 maggio 2001, n. 279

Percorso Diagnostico, Terapeutico e Assistenziale (PDTA) relativo a:

ANGIOEDEMA EREDITARIO
Codice esenzione RC0190



Diagnosing C1-INH-HAE

*Medical certificate:
— clinical characteristics of C1-INH-HAE
— triggering factors
— medications to avoid
— therapy options for prophylaxis and acute attacks

*Patients’ Card (Emergency ID):
— reporting brief description of disease
— treatment options for acute attacks
— phone number 24/7



Survey of 18 ITACA reference centers

e Educational

— Patients training self-administration/home therapy
are organized periodicaly from all ITACA centers

— All centers perform periodic traning to hospital
physicians and local meeting to increase awereness
of the disease between physicians that might face
HAE patients

e Administrative

— All ITACA center are recognize at regional level as a
HAE center



The majority of attacks is not
treated at onset

Zanichelli et al. Allergy 2015



Proportion of on-demand treated attacks
from 1976 to 2013 in the Milan HAE Centre

100%

80%

60%

40%

20%

0%

1976-2002 2006-2008 2009-2011 2012-2013

B Attacks treated on-demand  Untreated attacks




The registry for angioedema

A tool for

» monitoring patients

» monitoring quality of care
» expanding knowledge



HAE Disease Registry

ORGANIZATION FRAMEWORK
’

REGISTRY DASHBOARD: LUIGI SACCO HOSPITAL MILAN i'

Ag, antigen; Fx, function; ITACA, Italian network for C1-INH-HAE; ICD9, International Classification of Diseases, Ninth Revision
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Holistic approach to angioedema

Only a complete view
identifies differences and
analogies




Holistic approach to angioedema

Healthy Fd

: i ‘
“microRNAs “Mcdium and |
siRNAs large RNAs |
~18-25 nt 300—10000 nt or more
Post-transcriptional Small RNAs DNA imprinting,
gene silencing, (8noRNAs, SMRNAS, X-inactivation,
RNA interference. PIRNAs and others) DNA demethylation,

Gene transcription,

~20-=300 nt Generation of other RNA
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Chromatin structure dynamics, Other functions.
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DNA variants

HAE, hereditary angioedema.



Holistic approach to HAE

Data collection, storage, analysis
N s W 17 . ﬂ!- K
Smart Devices, Mobile & Big Data Will |
Revolutionize Healthcare PR o
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Number of patients

Analysis of big data in motion
Capturing molecular and real-life parameters

Clinical variability

Age at onset of the clinical symptoms
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Prof. Agostoni

Thank you for
your attention




