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Learning Objectives

A Review data on mechanisms underlying
Isolated angioedema with normal lab
evaluation

A Summarize important clinical features in the
assessment of recurrent angioedema

A Develop a management approach for isolated
angioedema with normal lab results



[t ain't what you don't know
that gets you into trouble. It's
what you know for sure that
just ain't so.

Mark Twain // |
f 2i



Causes of Angioedema

A lgEmediated: Foods, drugs, A ACE inhibitoinduced

Insect stings

A NonlgEmediated:
Radiocontrasinedia

A Chronic spontaneous
urticarigdangioedema

A Physical
urticarigdlangioedema

A ASA and other NSAIDs

Agostoni AJ Allergy Clin Immund004;114:S55131.
Cichon SAm J Hum Gene2006;79:1098.104.
Maurer M, et al. Allergy. 2018

A CZLINH Deficiency

I Hereditary- Types I, I
I Acquired

A Hereditary with normal C1INH

I Factor Xl
I Angiopoietinl
i Plasminogen
I Kininogen
I Myoferlin

I HS3ST6

i Unknown

A Idiopathic

I HistaminergitMast Celtmediated
I Nonhistaminergic



Causes of Isolated Angioedema

Table 1 Types of recurrent angioedema diagnosed in 1058 patients examined between 1993 and 2012

Patients, n (%) Female, n (%) Male : female ratio
Hereditary angicedema 377 (36)
Etivds F St 202 (57) 0.75
FXII-HAE 6 (1) 1(17) 5 (83) 0.2
U-HAE 18 (5) 12 (67) 6 (33) 2
AAE 681 (64)
Eivtrioids ot 31 (63) 0.58
: 183 (27) 76 (42) 1.4
379 (56) 155 (41) 224 (59) 0.69
70 (10} 36 (51) 34 (49) 1.06
(100) 480 (45) 578 (55) 0.83

C1-INH-HAE, hereditarfrreresemset | AF) with C1-inhibitor deficiency; FXII-HAE, HAE with factor XIll mutation; U-HAE,
HAE of unknown origin; ACEI-AAE, acquired angioedema (AAE) related to angiotensin-converting enzyme inhibitor
therapy; [H-AAE, idiopathic histaminergic AAE; InH-AAE, idiopathic nonhistaminergic AAE.

MansiM, J Intern Med. 2014




Complement Testing in Recurrent
Angioedema

c4 c3 Clq

C1-INH C1-INH

g Level Function Level Level

HAE Type | Low Low Normal Normal
Normal-

HAE Type I orma Normal Normal

high

HAE with normal
C1-INH Normal | Normal § Normal

Acquired C1-INH I/l Low
ACE-| associated AE Normal

Idiopathic

Zuraw BL, et all Allergy Clin Immund2013;131:14911493

Normal Normal

Low-
normal

Normal Normal

Normal Normal




10 NesS OT Andloeaemea

Histaminergi¢ : : e
J Non-histaminergic Kinin-
Mastcell mediated
Mediated
= Histaming mediated
Onset/Duration : /7 A et
~ Heredlt

64 ¢ N 28 Minutesto hours Hours / erediry
Urticaria + - 2
Pruritis + -
Pain/burning - May be present [
Response to ; : voa & & e
antihistamine S
Response to aurer M, et alClinRev Allerg ol 20
steroids B : gMed. 20




Improved Diagnostic Testing to Targeted Theraj
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Clinical History

PLUS
Genetic and
Biochemical
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Mast-Cell Mediated
Angioedema is Common

* Angioedema is often co-expressed with urticaria

 Deeper dermal and
subcutaneous layers.

» Pruritic or burning quality

« Consider hereditary
angioedema in isolated

angioedema
) = - Angioedema

Urticaria
& Angioedema

40% | |10 %
-

Sabroe et al, ] Am Acad Dermatol 1999




Angioedema without Urticaria:

Evaluation for Mast Cell Activity
A Serumtryptase

A Basophil activation studies
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SabateBrescoet al, J AllergZlinlmmunolPract2021:9:228492.




Improved Diagnostic Testing to Targeted Theraj
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Clinical History
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Biochemical
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To o To o Do Do

o o Do I

Hereditary Angioedema with Normal ONH

Familial condition
Clinical diagnosis + exclusion of other causes
Pathophysiology poorly defined

Does not respond to treatment for histaminergic/mast
cellFmediated angioedema

Appearskinin-mediated
Striking predominance in women
I Estrogen role in regulating phenotypic expression
Facial and lip swelling frequent
Recurrent tongue swelling a cardinal symptom

Many patients have only skin swelling, witifirequent Gl
angioedema

Asphyxiation due to airway involvement occurs

Bork KAJM2007;120:98792.

GIVEN(R)



Hereditary Angioedema Pathophysiology
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Bradykiniamediated Angioedema with Normal C1INH:

Various Mechanisms
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|dentification of Genetic Markers for
HAEnormal C1INH

HAE-Normal
C1INH

M 1 DA
? HAENormal ?

Percent of all HAE Rare
C4 Level Normal
C1-INH antigenic level Normal HAEMYOFR
CLINH S . | HAEFXII HAEANGPT| |\t Gl
- antigenic function orma -
6 HAEPLG HAEHS3ST
HAEUNnknown

VeronezCL, et al. J AllergylinimmunolPract 2021



Biomarkers Assessing Contact System Activity

A novel assay to diagnose hereditary angioedema utilizing

inhibition of bradykinin-forming enzymes
Joseph KAllergy 2015 Jan;70(1):11519.

Threshold-stimulated kallikrein activity distinguishes

bradykinin- from histamine-mediated angioedema

LaraMarquez M .ClinExpAllergy2018. Jun 29.

J Allergy Clin Immunol. 2017 Aug 3. pii: S0091-6749(17)31268-X. dai: 10.1016/)jaci.2017.07.012. [Epub ahead of print]

Cleaved kininogen as a biomarker for bradykinin release in hereditary angioedema.

HofmanzZLM.J AllergyClinimmunol 2017 Aug 4pii: S00916749.

Mol Immunol. 2020 Jan 16;119:27-34. doi: 10.1016/.molimm.2020.01.003. [Epub ahead of print]

sgp120 and the contact system in hereditary angioedema: A diagnostic tool in HAE with normal C1

inhibitor.

Sharma J, et alClinRev Allergymmuno2021
PorebskiG, et alClinRev Allergymmuno2021



