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Angioedema

Lifethreatening laryngeal
edema in 50% of patients

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



ANGIOEDEMA

Acute
w/wo urticaria

Allergic Pseudoallergic Non
Histaminergic

Histaminergic

Chronic idiopathic 
urticaria

Recurrent
Without urticaria



ANGIOEDEMAIncreased Bradykinin

Mechanisms leading to 
acquired angioedema
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Normal Range 0.2-7.1 fmol/ml
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Idiopathic non histaminergic 
acquired angioedema 

Mast cell degranulation

Idiopathic histaminergic acquired
angioedema 

Acquired angioedema due 
to ACE inhibitors

Angioedema due to 
acquired C1-INH deficiency

C1-INH consumption

Lymphoma

C1-INH cleavage

Anti-C1-INH

B cell clones
MGUS

Anti-C1-INH Ab



Mechanisms leading to 
hereditary angioedema

SERPING1 MUTATIONS
Low C1-INH protein
C1-INH-HAE Type I

SERPING1 MUTATIONS
Low C1-INH function
C1-INH-HAE Type II
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C1-INH-HAE

FXII-AAE

Plasmin cleaved mutated 
FXII releases bradykinin 
from HK causing 
angioedema  

PLG-HAE

plasminogen gene mutation in the kringle 3 domain 

segregate with angioedema symptoms

ANG-HAE

Increased Bradykinin

ANGIOEDEMA



Diagnosis of non histaminergic angioedema 
without urticaria

C1-INH deficiency
Antigen/function

Hereditary
 SerpingG1

Acquired
 C1q
 C1-INH Abs

C1-INH Normal

Hereditary Acquired

F12 

ACEi

Angpt1 Plg

Genotype for

Idiopathic



APPROACH TO TREATMENT OF HAE 

SHORT TERM 
PROPHYLAXIS

Treatment given 
when patients are 

at risk for an 
attack 

ON DEMAND

Treatment given at 
the time of the 

attack to reduce 
duration and 

severity

Treatment given 
continuously to 

prevent 
appearance of 

symptoms 

LONG TERM 
PROPHYLAXIS



Drugs available in Italy for treatment 
of hereditary angioedema

•On demand
• pdC1-INH/rhC1-INH e.v.
• Icatibant s.c. (B2-R 

antagonist)

•Prophylaxis
• Danazol/Stanozolol p.o.
• pdC1-INH e.v.
• Tranexamic acid p.o.



RECOMMENDATIONS FOR TREATMENT OF HAE

•Provide the patient with self administrable 
treatment

•Recommend to treat all attacks at onset

•Calculate disease burden at follow up

•Consider indication for long term prophylaxis

Cicardi et al. Allergy 2012



Self 
administration



Burden of disease in angioedema



How do we assess HAE 

patients for disease ...

... severity

... activity

... impact on QoL

... control?



Patients’ diary



• Agostoni 2004 0->30 severity, duration, acute therapy, LTP

• Bygum 2011 0-10 age at onset, organs affected, LTP

• Cedzynski 2008 1-6 severity (separate frequency score)

• Cumming 2003 0-10 severity (location), frequency

• Ferraro 2011 0-8 severity + frequency 

• Freiberger 2011 0-12 age at onset, location, frequency

• Gomez-Traseira 2013 0-3 frequency, ER assistance

• Prior 2012, 2016 0-3 asymptomatic, mild, moderate, severe

• Vernon 2009 100-100 TOS

• Vernon 2009 0-3 MSCS

• Weller 2013 0-63 AAS (AAS7)

• Xu 2012 0-7 location, frequency, ER visits, abdominal 
surgery, tracheotomy                                                         

Disease scores for hereditary 
angioedema 



Development of disease 
specific quality of life 
questionnaires to 
measure impact of 
hereditary angioedema





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

• Difficulty in interpreting results

• Need to extend use of validated tools

• Different recall period depending on study aim



HAE in EUROPE
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Lagrue et al.
Angioneurotic edema of 
the hereditary type with 
abnormal serum 
complement (O.A.N.H.)

Press Med 1970

A Agostoni & GC Martignoni
Hereditary angioneurotic
oedema

Lancet 1973

K Ohela et al.
Hereditary angio-neurotic 
oedema. Genealogical and 
immunological studies

Ann Clin Res 1973

Helsinki

Bork et al.
Hereditary angioneurotic edema. 
Clinical aspects and extended 
diagnostic and therapeutic 
possibilities

Dtsch Med Wochenschr 1979

Lundh et al. 
A case of hereditary angioneurotic
oedema, successfully treated with epsilon-
aminocaproic acid. Studies on C'1 esterase 
inhibitor, C'1 activation, plasminogen level 
and histamine metabolism

Clin Exp Immunol 1968

HAE in EUROPE



The italian association of HAE patients was 
established in 1980



SPAIN: AEDAF - Asociación Española de Angioedema Familiar por Deficiencia de C1 inhibidor

FRANCE: Association Française des Malades Soufrant d'Angio-œdèmes par deficit en C1 Inhibiteur(AMSAO) -

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

THE NETHERLANDS: Dutch association of HAE and QE

DENMARK: HAE DK-

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

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

http://www.angioedema.de/


QUALITY OF LIFE AND 

MANAGEMENT OF LIVING RESOURCES

THE FIFTH FRAMEWORK PROGRAMME

1998-2002

NOVEL METHODS FOR PREDICTING PREVENTING 

AND TREATING ATTACKS IN PATIENTS WITH 

HEREDITARY ANGIOEDEMA

PREHAEAT

CONCERTED ACTION GRANTED BY THE EUROPEAN COMMISSION 



ITACA
Italian network 
for C1-INH-HAE

A multidisciplinary panel of  experts
together with the Italian HAE Patients’ 
Association 

a. Established standards to be qualified
as HAE reference centre 

b. Updated italian guidelines for the 
diagnosis and treatment of C1-INH-
HAE

c. Created a database of C1-INH-HAE 
patients



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



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 



• 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

• Administrative

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

Survey of 18 ITACA reference centers



The majority of attacks is not
treated at onset
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Proportion of on-demand treated attacks 
from 1976 to 2013 in the Milan HAE Centre 
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The registry for angioedema

A tool for 

 monitoring patients 

 monitoring quality of care 

 expanding knowledge 



HAE Disease Registry

Demographic

Name code

Sex

Date of birth

Family 

Alive

Diagnosis

Date

Type of 
angioedema

Date of onset

C1-INH Ag

C1-INH Fx

C4 Ag

C1q

Anti C1-INH 
Auto Ab 

SERPING1 
mutation

F12 mutation

Prophylaxis

Drug

Start date 

End data

Continue

Acute attacks

Start date

Start time

End date

End time

Severity

Localisation 

Hospitalisation

Treatment

Attack 
treatment

Drug

Date

Time

Concomitant
diseases

ICD9 code

Start date 

End data

Continue

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



Only a complete view 
identifies differences and 
analogies

Holistic approach to angioedema 



HAEHealthy

HAE, hereditary angioedema.

Epigenetics

DNA variants

RNA regulation

Holistic approach to angioedema 



Holistic approach to HAE
Data collection, storage, analysis



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

C1-INH

Contact system
FXIIa-kallikrein

Complement
C1r,s/MASP1,2

Coagulation
FXI-thrombin

Fibrinolysis
plasmin

Biochemical variability

15
Age at onset of the clinical symptoms

0

10

5

0 10 20 30 40
Age at onset

N
u

m
b

er
 o

f 
p

at
ie

n
ts

22%

23%37%

13%
5%

>12 6–12 1–5 <1 None

Percent of patients according to 
attack frequency 

Clinical variability Physiologic parameters

Genetic  variability



ITACA

MILC
Milan Complement Group

Thank you for 
your attention

Prof. Agostoni


