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Objectives
Review clinical features of urticaria and angioedema that differentiate them from other 
presentations

Develop an approach to diagnosis of urticaria and angioedema

Understand guideline level recommendations for treatment options in urticaria and angioedema



Case 1
Angela is a 28 year-old woman who presents with a 6 month history of intermittent rash on the 
body.  She has also been having episodes of lip and eye swelling.  It started after she got the 
COVID-19 vaccine.  The rash is very bothersome, and she is unable to sleep well. There has partial 
improvement with use of cetirizine PRN.  

Is this angioedema?



Angioedema
What makes swelling angioedema?



Clinical Features
Angioedema:

◦ Non-pitting, skin-coloured edema of deep dermis, 
subcutaneous and submucosal tissues

◦ May present with sensation of pain rather than itch

◦ Caused by increased vascular permeability

◦ Duration of swelling dependent on underlying
mechanism

Clive E.H. Grattan, Elena Borzova, 42 - Urticaria, Angioedema, and Anaphylaxis, Editor(s): Robert R. Rich, Thomas A. Fleisher, William T. Shearer, Harry W. Schro eder, Anthony J. Frew, Cornelia M. Weyand, Clinical Immunology (Fifth Edition), Elsevier, 2019, Pages 585-600.e1, ISBN 9780702068966, 
https://doi.org/10.1016/B978-0-7020-6896-6.00042-9.
Tarbox JA, Bansal A, Peiris  AN. Angioedema. JAMA. 2018;319(19):2054. doi:10.1001/jama.2018.4860

https://doi.org/10.1016/B978-0-7020-6896-6.00042-9


Not angioedema?











Angioedema?

Gill, P ., & Betschel, S. D. (2017). The Clinical Evaluation of Angioedema. Immunology and Allergy Clinics of North America. https://doi.org/10.1016/j.iac.2017.04.007



Mast cell pathway

Gill, P ., & Betschel, S. D. (2017). The Clinical Evaluation of Angioedema. Immunology and Allergy Clinics of North America. https://doi.org/10.1016/j.iac.2017.04.007



Case 1
Angela is a 28 year-old woman who presents with a 6 month history of intermittent rash on the 
body.  She has also been having episodes of lip and eye swelling.  It started after she got the 
COVID-19 vaccine.  The rash is very bothersome, and she is unable to sleep well. There has partial 
improvement with use of cetirizine PRN.  

What would you like to know about the swelling?  The rash?



Clinical Differences
Histamine vs bradykinin

◦ Histamine-mediated
◦ Tend to be associated with urticaria

◦ 10% of patients only have angioedema

◦ Responsive to 

◦ Antihistamines

◦ Steroids

◦ Epinephrine

◦ Duration is shorter

Busse, P. J., & Christiansen, S. C. (2020). Hereditary Angioedema. The New England Journal of Medicine, 382, 1136–1148.



Approach to Urticaria
Most pertinent details on history:

1. Is this hives?
◦ Onset of disease

◦ Characteristic of rash, including pattern of distribution

2. Acute or chronic?
◦ Duration of symptoms (? >6 weeks)

3. Is there associated angioedema?

4. Identified triggers?
◦ Acute: food, medications, venom, latex, infection

◦ Chronic: infections, stress, NSAIDs, alcohol, physical triggers

5. Red flag features of systemic disorders?
◦ Painful, scarring, prolonged rash?

◦ Associated symptoms – fever, joint pain, family history, constitutional symptoms

6. Prior treatments?

Adapted from Zuberbier, T., Aberer, W., Asero, R., Abdul Latiff, A. H., Baker, D., Ballmer-Weber, B., Bernstein, J. A., Bindslev-Jensen, C., Brzoza, Z., Buense Bedrikow, R., Canonica, G. W., Church, M. K., Craig, T., Danilycheva, I. V., Dressler, C., Ensina, L. F., Giménez-Arnau, A., Godse, K., Gonçalo, M., … Maurer, M. (2018). The 
EAACI/GA2LEN/EDF/ WAO guideline for the definition, classification, diagnosis and management of urticaria. Allergy: European Journal of Allergy and Clinical Immunology. https://doi.org/10.1111/all.13397



Urticaria
What makes a rash urticaria?



Clinical Features
Hives:

◦ Plaque of variable size

◦ Sometimes central paleness and surrounding
erythema

◦ Pruritic, not painful

◦ Transient – usually 30 min to 24 hrs, <48 hrs

◦ Non-scarring

◦ May appear flat if blunted by antihistamines

◦ Affects 15-20% of people in their lifetime!

Clive E.H. Grattan, Elena Borzova, 42 - Urticaria, Angioedema, and Anaphylaxis, Editor(s): Robert R. Rich, Thomas A. Fleisher, William T. Shearer, Harry W. Schro eder, Anthony J. Frew, Cornelia M. Weyand, Clinical Immunology (Fifth  Edition), Elsevier, 2019, Pages 585-600.e1, ISBN 9780702068966, 
https://doi.org/10.1016/B978-0-7020-6896-6.00042-9.



Pathophysiology
Mast cell pathway – driver for hives and most angioedema

Degranulation of mast cells, basophils

Release of vasoactive mediators
◦ Histamine

◦ Lipid mediators (PGD2, LTC4, LTD4)

◦ Cytokines

Clive E.H. Grattan, Elena Borzova, 42 - Urticaria, Angioedema, and Anaphylaxis, Editor(s): Robert R. Rich, Thomas A. Fleisher, William T. Shearer, Harry W. Schro eder, Anthony J. Frew, Cornelia M. Weyand, Clinical Immunology (Fifth Edition), Elsevier, 2019, Pages 585-600.e1, ISBN 9780702068966,
Porebski et al.  Front. Immunol 2018
 https://doi.org/10.1016/B978-0-7020-6896-6.00042-9.



Systemic Conditions – 
Mimickers of Urticaria
Anaphylaxis

Urticarial vasculitis

Cutaneous mastocytosis

Autoinflammatory conditions
◦ Acquired

◦ Schnitzler’s syndrome

◦ Congenital

◦ CAPS

Zuberbier, T., Aberer, W., Asero, R., Abdul Latiff, A. H., Baker, D., Ballmer-Weber, B., Bernstein, J. A., Bindslev-Jensen, C., Brzoza, Z., Buense Bedrikow, R., Canonica, G. W., Church, M. K., Craig, T., Danilycheva, I. V., Dressler, C., Ensina, L. F., Giménez-Arnau, A., Godse, K., Gonçalo, M., … Maurer, M. (2018). The 
EAACI/GA2LEN/EDF/ WAO guideline for the definition, classification, diagnosis and management of urticaria. Allergy: European Journal of Allergy and Clinical Immunology. https://doi.org/10.1111/all.13397



Urticarial Vasculitis
Immune complex deposition

Clinical features:
◦ Lasts longer than urticaria (>24 hours)

◦ Residual tissue damage and scarring

◦ May present with pain rather than itch

◦ May have associated purpura

Investigate for potential secondary cause



Cutaneous Mastocytosis
Excessive mast cell accumulation limited to the skin

Urticaria pigmentosa

Diffuse cutaneous mastocytosis

Mastocytoma

Screen with serum tryptase



Approach to Urticaria
Most pertinent details on history:

1. Is this hives?
◦ Onset of disease

◦ Characteristic of rash, including pattern of distribution

2. Acute or chronic?
◦ Duration of symptoms (? >6 weeks)

3. Is there associated angioedema?

4. Identified triggers?
◦ Acute: food, medications, venom, latex, infection

◦ Chronic: infections, stress, NSAIDs, alcohol, physical triggers

5. Red flag features of systemic disorders?
◦ Painful, scarring, prolonged rash?

◦ Associated symptoms – fever, joint pain, family history, constitutional symptoms

6. Prior treatments?

Adapted from Zuberbier, T., Aberer, W., Asero, R., Abdul Latiff, A. H., Baker, D., Ballmer-Weber, B., Bernstein, J. A., Bindslev-Jensen, C., Brzoza, Z., Buense Bedrikow, R., Canonica, G. W., Church, M. K., Craig, T., Danilycheva, I. V., Dressler, C., Ensina, L. F., Giménez-Arnau, A., Godse, K., Gonçalo, M., … Maurer, M. (2018). The 
EAACI/GA2LEN/EDF/ WAO guideline for the definition, classification, diagnosis and management of urticaria. Allergy: European Journal of Allergy and Clinical Immunology. https://doi.org/10.1111/all.13397



Common Causes of Urticaria
Acute (<6 weeks)

◦ Allergy

◦ Infection 

◦ Direct mast cell degranulation

◦ Idiopathic

Chronic (>6 weeks)
◦ Chronic spontaneous urticaria

◦ Chronic inducible urticaria

Kanani, A., Betschel, S. D., & Warrington, R. (2018). Urticaria and angioedema. Allergy, Asthma and Clinical Immunology. https:/ /doi.org/10.1186/s13223-018-0288-z



Acute Urticaria - Allergies
IgE-mediated mast cell degranulation

Clear timing correlation with potential
trigger – within 2 hours

Screen for features of anaphylaxis

Kanani, A., Betschel, S. D., & Warrington, R. (2018). Urticaria and angioedema. Allergy, Asthma and Clinical Immunology. https:/ /doi.org/10.1186/s13223-018-0288-z



Acute Urticaria - Allergies
Food allergy

◦ 11 priority food allergens

◦ Egg, Cow’s milk, Wheat, Sesame, Soy, Peanut, Tree nuts, Fish, Shellfish, Mustard

Potential delayed symptoms
◦ Red meat allergy

◦ Carbohydrate rather than protein

◦ Alpha-gal moiety



Acute Urticaria - Allergies
Medication allergy

◦ Most commonly antibiotics, NSAIDs

NSAID
◦ Overproduction of LTC, D, E4

◦ Reduced effect of PGE2 on inhibition of
mast cell degranulation

Direct mast cell degranulation
◦ Radiocontrast media

◦ Paralysis agents

◦ Opioids

◦ Vancomycin – “Red man syndrome”

Clive E.H. Grattan, Elena Borzova, 42 - Urticaria, Angioedema, and Anaphylaxis, Editor(s): Robert R. Rich, Thomas A. Fleisher, William T. Shearer, Harry W. Schro eder, Anthony J. Frew, Cornelia M. Weyand, Clinical Immunology (Fifth  Edition), Elsevier, 2019, Pages 585-600.e1, ISBN 9780702068966, 
https://doi.org/10.1016/B978-0-7020-6896-6.00042-9.



Acute Urticaria - Allergies

Insect sting allergy – hymenoptera
◦ Honeybee

◦ Yellowjacket

◦ Bald-faced hornet

◦ Yellow hornet

◦ Paper wasp

◦ Fire ant



Acute Urticaria - Infection

Post-infectious
◦ Up to 80% of pediatric presentations

◦ Based on a prospective study of ED visits with urticaria 

◦ Post-viral
◦ Reported: HSV-1, HSV-2, HHV-6, EBV, CMV, parvovirus B19, norovirus, HAV, HCV 

◦ Bacterial
◦ Reported: Streptococcus, staphylococcus, mycoplasma, salmonella, brucella, borrelia, chlamydia, yersinia



Acute Urticaria - Investigations
EAACI/GA²LEN/EuroGuiDerm/APAAACI guideline (2022)

Consider allergy testing if type I reaction suspected

Treatment? – stay tuned



Chronic Spontaneous Urticaria
Epidemiology:

◦ Prevalence up to 5%

◦ F > M (2:1)

◦ Typical age of onset: 30-50

Kanani, A., Betschel, S. D., & Warrington, R. (2018). Urticaria and angioedema. Allergy, Asthma and Clinical Immunology. https://doi.org/10.1186/s13223-018-0288-z
Zuberbier, T., Aberer, W., Asero, R., Abdul Latiff, A. H., Baker, D., Ballmer-Weber, B., Bernstein, J. A., Bindslev-Jensen, C., Brzoza, Z., Buense Bedrikow, R., Canonica, G. W., Church, M. K., Craig, T., Danilycheva, I. V., Dressler, C., Ensina, L. F., Giménez-Arnau, A., Godse, K., Gonçalo, M., … Maurer, M. (2018). The 

EAACI/GA2LEN/EDF/WAO guideline for the definition, classification, diagnosis and management of urticaria. Allergy: European Journal of Allergy and Clinical Immunology. https://doi.org/10.1111/all.13397

https://doi.org/10.1186/s13223-018-0288-z


Chronic Spontaneous Urticaria
Prognosis?

◦ Resolution in 30-50% of patients in 1 year

◦ Mean duration 48 months (local data)

◦ Does not progress to anaphylaxis

KULTHANAN, K., JIAMTON, S., THUMPIMUKVATANA, N., & PINKAEW, S. (2007). Chronic id iopathic urticaria: prevalence and clinical course. The Journal of Dermatology, 34(5), 294–301. https://doi.org/10.1111/j.1346-8138.2007.00276.x
Kozel, M. M. A., Mekkes, J. R., Bossuyt, P. M. M., & Bos, J. D. (2001). Natural course of physical and chronic urticaria and angioedema in 220 patients. Journal of the American Academy of Dermatology, 45(3), 387–391. https://doi.org/10.1067/mjd.2001.116217

Stepaniuk, P., Kan, M., & Kanani, A. (2020). Natural h is tory, prognostic factors and patient perceived response to treatment in chronic spontaneous  urticaria. Allergy, Asthma & Clinical Immunology, 16(1), 63. https://doi.org/10.1186/s13223-020-00459-5

https://doi.org/10.1111/j.1346-8138.2007.00276.x


Chronic Spontaneous Urticaria
Pathophysiology:

◦ Unclear

◦ Up to 50% with self mast cell degranulating antibodies

A Wesley Burks. (2019). Middleton’s Allergy Principles and Practice.
B Confino-Cohen, R., Chodick, G., Shalev, V., Leshno, M., Kimhi, O., & Goldberg, A. (2012). Chronic urticaria and autoimmunity: Associations found in a large population study. Journal of Allergy and Clinical Immunology. https://doi.org/10.1016/j.jaci.2012.01.043

Konstantinou, G. N., Asero, R., Maurer, M., Sabroe, R. A., Schmid-Grendelmeier, P., & Grattan, C. E. H. (2009). EAACI/GA 2 LEN task force consensus report: the autologous serum skin test in  urticaria. Al lergy, 64(9), 1256–1268. https://doi.org/10.1111/ j.1398-9995.2009.02132.x 

https://doi.org/10.1016/j.jaci.2012.01.043


Chronic Spontaneous Urticaria
Spontaneous… but potential triggers?

◦ NSAIDs

◦ Alcohol

◦ Opiates

◦ Stress

◦ Menstruation

Stepaniuk, P., Kan, M., & Kanani, A. (2020). Natural h is tory, prognostic factors and patient perceived response to  treatment in chronic spontaneous  urticaria. Allergy, Asthma & Clinical Immunology, 16(1), 63. https://doi.org/10.1186/s13223-020-00459-5



Exacerbation of CSU +/- Angioedema
Pathophysiology?

◦ Presumed secondary to COX-1 inhibition

Sánchez J, Diez  S, Cardona R. Clinical Control of CSU with Antihistamines Allows for Tolerance of NSAID -Exacerbated Cutaneous Disease. J Allergy Clin Immunol Pract. 2020;8(10):3577-3583.e1. doi:10.1016/j.jaip.2020.06.057



Chronic Spontaneous Urticaria
Disease associations

◦ Autoimmunity
◦ Confino-Cohen et al 2009 (n = 12778)

. B Confino-Cohen, R., Chodick, G., Shalev, V., Leshno, M., Kimhi, O., & Goldberg, A. (2012). Chronic urticaria and autoimmunity: Associations found in a large population study. J ournal of Allergy and Clinical Immunology https://doi.org/10.1016/j.jaci.2012.01.043 



Chronic Spontaneous Urticaria
Disease associations

◦ Malignancy? Conflicting evidence

◦ Lindelof et al 1990

◦ N = 1115 Swedish patients, followed for 8.2 years

◦ No increase in malignancy

◦ Kozel et al. 2003

◦ N = 6462 patients

◦ No association

◦ Chen et al. 2012

◦ N = 12720 Taiwanese patients

◦ Increased rate of all malignancy

Chen, Y.-J. (2012). Cancer Risk in Patients With Chronic Urticaria. Archives  of Dermatology, 148(1), 103. https ://doi.org/10.1001/archdermatol.2011.682



Chronic Spontaneous Urticaria
Infections

◦ Post-viral
◦ Reported: HSV-1, HSV-2, HHV-6, EBV, CMV, parvovirus B19, norovirus, HAV, HCV 

◦ Bacterial
◦ Reported: H. pylori, Streptococcus, staphylococcus, mycoplasma, salmonella, brucella, borrelia, chlamydia, 

yersinia

Minciullo, P. L., Cascio, A., Barberi, G., & Gangemi, S. (2014). Urticaria and bacterial infections. In Allergy and Asthma Proceedings. https ://doi.org/10.2500/aap.2014.35.3764



Chronic Spontaneous Urticaria
Investigations?

Zuberbier, T., Aberer, W., Asero, R., Abdul Latiff, A. H., Baker, D., Ballmer-Weber, B., Bernstein, J. A., Bindslev-Jensen, C., Brzoza, Z., Buense Bedrikow, R., Canonica, G. W., Church, M. K., Craig, T., Danilycheva, I. V., Dressler, C., Ensina, L. F., Giménez-Arnau, A., Godse, K., Gonçalo, M., … Maurer, M. (2018). The 
EAACI/GA2LEN/EDF/ WAO guideline for the definition, classification, diagnosis and management of urticaria. Allergy: European Journal of Allergy and Clinical Immunology. https://doi.org/10.1111/all.13397



Chronic Inducible Urticaria
Underlying physical trigger of hives

Around 20-30% of chronic urticaria

Pathogenesis typically unclear

A. Wesley Burks. (2019). Middleton’s Allergy Principles and Practice. 

Zuberbier, T., Aberer, W., Asero, R., Abdul Latiff, A. H., Baker, D., Ballmer-Weber, B., Bernstein, J. A., Bindslev-Jensen, C., Brzoza, Z., Buense Bedrikow, R., Canonica, G. W., Church, M. K., Craig, T., Danilycheva, I. V., Dressler, C., Ensina, L. F., Giménez-Arnau, A., Godse, K., Gonçalo, M., … Maurer, M. (2018). The 
EAACI/GA2LEN/EDF/ WAO guideline for the definition, classification, diagnosis and management of urticaria. Allergy: European Journal of Allergy and Clinical Immunology. https://doi.org/10.1111/all.13397



Symptomatic dermatographism
◦ Triggered by friction/pressure/force on the skin

◦ Typical distribution includes area of tight clothing

◦ Common cause of pruritus NYD

◦ Affects up to 5% of population



Cold induced urticaria
◦ Triggered by cold contact

◦ ***Exception – up to 1/3 of patients can have systemic reactions

◦ Risk of death from anaphylaxis upon cold water exposure

◦ Small number of patients can have throat symptoms with cold drinks

◦ I typically prescribe an epinephrine autoinjector in cold induced urticaria



Cold induced urticaria



Cold induced urticaria - mimickers
◦ Differential diagnoses in patients with potential cold urticaria

◦ Typically have an atypical feature – e.g. negative ice cube test, or persistent rash

◦ Cryopyrin-associated periodic syndrome (CAPS)
◦ Secondary to genetic abnormality in NLRP3 gene 

◦ Familial cold autoinflammatory syndrome (FCAS)

◦ Muckle-Wells Syndrome

◦ Neonatal-onset multisystem inflammatory disease (NOMID)

◦ PLC-gamma-2-associated antibody deficiency and immune dysregulation (PLAID)

◦ Cryoglobulinemic vasculitis



Cholinergic urticaria
◦ Named initially because of induction with methacholine

◦ Triggered by increases in body heat, e.g. exercise, spicy foods, hot shower

◦ Lesions typically more pinpoint 



Approach to Urticaria
Most pertinent details on history:

1. Is this hives?
◦ Onset of disease

◦ Characteristic of rash, including pattern of distribution

2. Acute or chronic?
◦ Duration of symptoms (? >6 weeks)

3. Is there associated angioedema?

4. Identified triggers?
◦ Acute: food, medications, venom, latex, infection

◦ Chronic: infections, stress, NSAIDs, alcohol, physical triggers

5. Red flag features of systemic disorders?
◦ Painful, scarring, prolonged rash?

◦ Associated symptoms – fever, joint pain, family history, constitutional symptoms

6. Prior treatments?

Adapted from Zuberbier, T., Aberer, W., Asero, R., Abdul Latiff, A. H., Baker, D., Ballmer-Weber, B., Bernstein, J. A., Bindslev-Jensen, C., Brzoza, Z., Buense Bedrikow, R., Canonica, G. W., Church, M. K., Craig, T., Danilycheva, I. V., Dressler, C., Ensina, L. F., Giménez-Arnau, A., Godse, K., Gonçalo, M., … Maurer, M. (2018). The 
EAACI/GA2LEN/EDF/ WAO guideline for the definition, classification, diagnosis and management of urticaria. Allergy: European Journal of Allergy and Clinical Immunology. https://doi.org/10.1111/all.13397



Chronic urticaria - Treatment

Kanani, A., Betschel, S. D., & Warrington, R. (2018). Urticaria and angioedema. Allergy, Asthma & Clin ical Immunology, 14(S2), 59. https://doi.org/10.1186/s13223-018-0288-z



Chronic urticaria - Treatment
4x dose??



TerfenadineStaub
Bovet

Fenbenzamine

Cholinergic activity

Sedative activity

Antihistamine activity

Chlorpheniramine Astemizole

Cetirizine

19971937
1944 

Nobel Prize

1942 1983 1991

Desloratadine

Fexofenadine

2001 2016
(CDN)
2004
(EU)

Rupatadine

Bilastine

2016 
(CDN)
2010 
(EU)

Adapted from Kuna et al., Adv Dermatol Allergol 2016; 33(6): 397-410.

1985

Loratadine

1988

Hydroxyzine

19591953

Diphenhydramine

1946

Terfenadine and astemizole were removed from the Canadian market in 1997

2nd Generation1st Generation



First generation antihistamines
More side effects

◦ Sedation

◦ Cognitive impairment

◦ Association with dementia in long term use

Canadian Society of Allergy and Clinical Immunology1 
ARIA Allergic Rhinitis Guidelines2

International Urticaria Guidelines3

ALL recommend the use of Second Generation Antihistamines ONLY  

Image: Simons & Simons. J Allergy Clin Immunol 2011;128:1139-50



2nd Generation Antihistamines Available in Canada



Chronic urticaria - Omalizumab
◦ Anti-IgE antibody

◦ Typical dose for CSU: Omalizumab 300mg subcut q4weeks

◦ Begin at infusion center, then can progress to self administration 

Kanani, A., Betschel, S. D., & Warrington, R. (2018). Urticaria and angioedema. Allergy, Asthma & Clin ical Immunology, 14(S2), 59. https://doi.org/10.1186/s13223-018-0288-z



Chronic urticaria - Omalizumab

Kanani, A., Betschel, S. D., & Warrington, R. (2018). Urticaria and angioedema. Allergy, Asthma & Clin ical Immunology, 14(S2), 59. https://doi.org/10.1186/s13223-018-0288-z



Chronic urticaria - Montelukast
◦ Montelukast – Leukotriene receptor antagonist

◦ Typical dose – 10mg po daily

◦ No strong evidence for effect in urticaria

◦ Most typically prescribed to satisfy insurance 
requirements for omalizumab coverage 

Kanani, A., Betschel, S. D., & Warrington, R. (2018). Urticaria and angioedema. Allergy, Asthma & Clin ical Immunology, 14(S2), 59. https://doi.org/10.1186/s13223-018-0288-z



Chronic urticaria – Other treatments?

Kanani, A., Betschel, S. D., & Warrington, R. (2018). Urticaria and angioedema. Allergy, Asthma & Clin ical Immunology, 14(S2), 59. https://doi.org/10.1186/s13223-018-0288-z







Case 1
Angela is a 28 year-old woman who presents with a 6 month history of intermittent rash on the 
body.  She has also been having episodes of lip and eye swelling.  It started after she got the 
COVID-19 vaccine.  The rash is very bothersome, and she is unable to sleep well. There has partial 
improvement with use of cetirizine PRN.  

She describes the rash as transient, erythematous and pruritic, suggestive of urticaria.
There are no red flag features.

You send for CBC, CRP, Total IgE, Anti-TPO and they were all unremarkable.

You recommend cetirizine up to 40mg daily, and there is complete relief.



Angioedema?

Gill, P ., & Betschel, S. D. (2017). The Clinical Evaluation of Angioedema. Immunology and Allergy Clinics of North America. https://doi.org/10.1016/j.iac.2017.04.007



Kinin-mediated Pathway
Common causes:

◦ Drug induced angioedema

◦ Hereditary angioedema

◦ Acquired angioedema

Gill, P ., & Betschel, S. D. (2017). The Clinical Evaluation of Angioedema. Immunology and Allergy Clinics of North America. https://doi.org/10.1016/j.iac.2017.04.007



Clinical Differences
Histamine vs bradykinin

◦ Histamine-mediated
◦ Tend to be associated with urticaria

◦ 10% of patients only have angioedema

◦ Responsive to 

◦ Antihistamines

◦ Steroids

◦ Epinephrine

◦ Duration is shorter

Busse, P. J., & Christiansen, S. C. (2020). Hereditary Angioedema. The New England Journal of Medicine, 382, 1136–1148.



Case 2
Charles is a 65 year-old man with intermittent lip swelling for the past few months.  No clear 
triggers have been identified.  The swelling gradually worsens over hours, and can last up to 3 
days.  He has tried antihistamines and have not had much relief.

This morning, he also developed an episode of tongue swelling and throat tightness.  

What additional info would you like?  



Case 2
Swelling:

◦ Lip, tongue and throat

◦ Develops slowly over hours

◦ No overlying skin flaking or cracking

◦ Symptoms resolve over days

Associated symptoms:
◦ No abdominal pain, vomiting, dyspnea

◦ No rash

Treatment:
◦ Antihistamines ineffective

Potential triggers?
◦ No new foods, contacts, medications within 1 year

Medical History:
◦ Hypertension

◦ Type 2 Diabetes Mellitus

Medications:
◦ Ramipril

◦ Janumet (metformin/sitagliptin)

◦ Atorvastatin

What is the potential diagnosis?

What are treatment options?



Immune Mechanisms
Kinin-mediated pathway

Bradykinin
◦ B2 receptors

◦ Internalization of cadherin

◦ Loss of endothelial tight junction

◦ Increased cell permeability

Busse, P. J., & Christiansen, S. C. (2020). Hereditary Angioedema. The New England Journal of Medicine, 382, 1136–1148.
N. Franklin Adkinson Jr. (2014). Middleton’S Allergy Principles and Practice. Middleton’s  Allergy 2-Volume Set.



Drug-induced Angioedema
Degradation of bradykinin

Marcus Maurer, Clive EH Grattan, Bruce L Zuraw, 12 - Urticaria and angioedema without wheals, Editor(s):  Stephen T Holgate, Martin K Church, David H Broide, Fernando D Martinez, Allergy (Fourth Edition), W.B. Saunders , 2012, Pages 247-261, ISBN 9780723436584, https ://doi.org/10.1016/B978-0-7234-3658-4.00016-0.



ACE-inhibitor Induced Angioedema
• 0.7 per 10,000 ED visits

• 58% sent home from ED

• 18% admitted for observation

• 12% ward admission

• 11% ICU admission



ACE-inhibitor Induced Angioedema
Epidemiology

◦ Prevalence
◦ 0.3% of patients on ACEi

◦ Increased risk (3 times) in black patients

◦ Up to 40% of US ED visits for angioedema

◦ Sex

◦ F > M

◦ Age
◦ Increased risk >65

◦ Not drug- or dose- specific

Makani, H., Messerli, F. H., Romero, J., Wever-Pinzon, O., Korniyenko, A., Berrios , R. S., & Bangalore, S. (2012). Meta-analys is  of randomized trials  of angioedema as an adverse event of renin-angiotensin system inhibitors. American Journal of Cardiology. https://doi.org/10.1016/j.amjcard.2012.03.034
Lewis, L. M. (2013). Angioedema: Etiology, pathophys iology, current and emerging therapies. Journal of Emergency Medicine. https://doi.org/10.1016/j.jemermed.2013.03.045
Cicardi, M., Aberer, W., Banerji, A., Bas, M., Bernstein, J. A., Bork, K., … Zuraw, B. (2014). Classification, diagnosis, and approach to treatment for angioedema: Consensus report from the Hereditary Angioe dema International Working Group. Allergy: European Journal of Allergy and Clin ical Immunology, 69(5). 
https://doi.org/10.1111/all.12380
Beltrami, L., Zanichelli, A., Zingale, L., Vacchini, R., Carugo, S., & Cicardi, M. (2011). Long-term follow-up of 111 patients with angiotensin-converting enzyme inhibitor-related angioedema. Journal of Hypertension. https://doi.org/10.1097/HJH.0b013e32834b4b9b

https://doi.org/10.1016/j.amjcard.2012.03.034
https://doi.org/10.1016/j.jemermed.2013.03.045
https://doi.org/10.1111/all.12380


ACE-inhibitor Induced Angioedema
Symptoms

◦ Most commonly localized to face (85%), then lips, eyelids, tongue, neck, and upper airways

◦ Gastrointestinal angioedema reported

◦ Laryngeal edema (10%) may be fatal 

Timing
◦ 50% of cases occur within first week of initiation

◦ May occur after years of therapy

◦ May occur after discontinuation of therapy
◦ 46% experienced recurrence, 

88% - first recurrence within 1 month; 
only 2% had recurrence after 3 months

Makani, H., Messerli, F. H., Romero, J., Wever-Pinzon, O., Korniyenko, A., Berrios , R. S., & Bangalore, S. (2012). Meta-analys is  of randomized trials  of angioedema as an adverse event of renin-angiotensin system inhibitors. American Journal of Cardiology. https://doi.org/10.1016/j.amjcard.2012.03.034
Lewis, L. M. (2013). Angioedema: Etiology, pathophys iology, current and emerging therapies. Journal of Emergency Medicine. https://doi.org/10.1016/j.jemermed.2013.03.045
Cicardi, M., Aberer, W., Banerji, A., Bas, M., Bernstein, J. A., Bork, K., … Zuraw, B. (2014). Classification, diagnosis, and approach to treatment for angioedema: Consensus report from the Hereditary Angioe dema International Working Group. Allergy: European Journal of Allergy and Clin ical Immunology, 69(5). 
https://doi.org/10.1111/all.12380
Beltrami, L., Zanichelli, A., Zingale, L., Vacchini, R., Carugo, S., & Cicardi, M. (2011). Long-term follow-up of 111 patients with angiotensin-converting enzyme inhibitor-related angioedema. Journal of Hypertension. https://doi.org/10.1097/HJH.0b013e32834b4b9b

https://doi.org/10.1016/j.amjcard.2012.03.034
https://doi.org/10.1016/j.jemermed.2013.03.045
https://doi.org/10.1111/all.12380


ACE-inhibitor Induced Angioedema
Treatment?

◦ STOP the ACEi!

◦ Supportive management
◦ Maintain airway if needed

◦ No expected response to epinephrine, antihistamines, steroids!

◦ Icatibant (Firazyr)?
◦ B2 receptor blocker



ACE-inhibitor Induced Angioedema
Icatibant (Firazyr)?

◦ B2 receptor blocker

◦ Subsequent studies have not shown significance…



Drug-induced Angioedema
Degradation of bradykinin

Marcus Maurer, Clive EH Grattan, Bruce L Zuraw, 12 - Urticaria and angioedema without wheals, Editor(s):  Stephen T Holgate, Martin K Church, David H Broide, Fernando D Martinez, Allergy (Fourth Edition), W.B. Saunders , 2012, Pages 247-261, ISBN 9780723436584, https ://doi.org/10.1016/B978-0-7234-3658-4.00016-0.



DPP-4 Inhibitors
Incidence and prevalence unknown

◦ Reports of angioedema, independently and with ACEi
◦ Vildagliptin clinical trials data (n = 13921)

◦ 19 cases of angioedema 

◦ 73% also taking ACEi

◦ Treatment refractory angioedema

◦ No regression >30 hrs, with C1-INH, icatibant, 
glucocorticoids



Neprilysin Inhibitors
During run-in period:

◦ Enalapril – 15 (0.14%)

◦ Sacubitril/valsartan – 10 (0.11%)

During double-blind phase:
◦ Enalapril – 10 (0.24%)

◦ Sacubitril/valsartan – 19 (0.45%)

No significant difference in angioedema between enalapril and sacubitril/valsartan



tPA
Incidence – reported to be 0.2-5.1%

Mainly case reports

Typically orolingual angioedema

Can present with airway involvement

Treatment? Case reports of
◦ Icatibant

◦ FFP

Correia, A. S., Matias, G., Calado, S., Lourenço, A., & Viana-Baptista, M. (2015). Orolingual Angiodema Associated with Alteplase Treatment of Acute Stroke: A Reappraisal. Journal of Stroke 
and Cerebrovascular Diseases, 24(1), 31–40. https://doi.org/10.1016/ j.jstrokecerebrovasdis.2014.07.045



Case 2
Swelling:

◦ Lip, tongue and throat

◦ Develops slowly over hours

◦ No overlying skin flaking or cracking

◦ Symptoms resolve over days

Associated symptoms:
◦ No abdominal pain, vomiting, dyspnea

◦ No rash

Treatment:
◦ Antihistamines ineffective

Potential triggers?
◦ No new foods, contacts, medications within 1 year

Medical History:
◦ Hypertension
◦ Type 2 Diabetes Mellitus

Medications:
◦ Ramipril
◦ Janumet (metformin/sitagliptin)
◦ Atorvastatin

What is the potential diagnosis?
◦ Drug-induced angioedema, like ACEi +/- DPP-4 inhibitor

What are treatment options?
◦ Discontinue the drugs!



Case 3
Claire is a 30 year-old woman who immigrated to Canada 1 year ago.  She has had a history of 
swelling episodes since 12 years-old, occurring 3-4 times per year.  Bumps on the skin can cause 
an episode of swelling that would last for 3 days.  

What additional info would you like?



Case 3
Swelling:

◦ Skin – face, limbs, genitals

◦ 1 episode of throat tightness
◦ Stayed in a hospital in Philippines for 1 week

Associated symptoms:
◦ No rash

◦ Episodes of debilitating abdominal pain 1/year, 
requiring time off work

Treatment:
◦ Tried transfusions in Philippines and ineffective

Potential triggers?
◦ Can occur randomly

Medical History:
◦ Otherwise healthy

Medications:
◦ None

Family History:
◦ Mother passed away from a throat swelling attack

◦ 2 sons – 1 in Canada

What is the potential diagnosis?

What are treatment options?



Case 3
Investigations?

◦ C1-INH function – 0.17 (0.7 – 1.3)

◦ C4 – 0.03 (0.09 – 0.5)

◦ C1-INH level – 43mg/L (210 - 390)
◦ From 2017, Philippines

What is the diagnosis?



HAE is a rare autosomal dominant disorder resulting from C1-INH deficiency1,2

◦ Reduced activity of C1-INH may result in elevated levels of bradykinin3,4

Characterized by recurrent episodes of localized subcutaneous or mucosal swelling1,2

◦ Bradykinin is the key mediator of symptoms (pain, swelling) in HAE3,4

Angioedema attacks are often painful, debilitating and sometimes life-threatening2

1888: First described as angioneurotic 
edema by Sir William Osler

1963: C1-INH deficiency as etiology noted 
by Donaldson and Evans

C1-INH, C1 esterase inhibitor; HAE, hereditary angioedema
1. Lumry WR. Am J Manag Care. 2013;19:S111–S118; 2. Lumry WR. Am J Manag Care. 2013;19:S103–S110; 3. Cicardi M. NEJM. 2010;363:532–541; 4. Lumry WR. Ann Allergy Asthma Immunol. 
2011;107:529–37

Hereditary Angioedema



HAE Attack Manifestations
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Laryngeal
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Pre-laryngeal

swelling
http://onlinelibrary.wiley.com/doi/10.1111/j.1398-
9995.2006.01197.x/epdf
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Cutaneous attacks

Abdominal attacks
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Angioedema attacks vary in location, frequency, duration, and severity3,4

Clinical Characteristics: Attack Locations

Most common locations:3–6

• Face

• Abdominal

• Urogenital

• Extremities

Less common:3

• Laryngeal

• 50% of patients will have at 
≥1 laryngeal attack in their lifetime6,7

• Death may result due to airway 
obstruction and asphyxiation3,6,7

• Asphyxia may ensue more rapidly in 
children than adults6

HAE, hereditary angioedema
1. Zuraw BL. N Engl J Med. 2008;359:1027–36; 2. Nzeako UC, et al. Arch Intern Med. 2001;161:2417–29; 3. Lumry WR. Am J Manag Care. 2013;19:S111–S118; 4. Farkas H. Allergy Asthma Clin 
Immunol. 2010;6:18; 5. Nygren A, et al. Acta Paediatr. 2016;105:529–34; 6. Lumry WR. Am J Manag Care. 2013;19:S103–S110; 7. Agostoni  A, et al. J Allergy Clin Immunol. 2004;114(3 suppl ):S51–
S131



• Cutaneous edema (upper image) is a 
common, disfiguring and disabling symptom 
of HAE1

• Patients may first notice a sensation of 
tingling prior to the start of skin swelling2–4

• Some patients have an erythematous, 
nonpruritic, nonraised rash, known as 
erythema marginatum (lower image)1–4

• Angioedema develops over several hours4

• Swelling can interfere with daily functioning 
(e.g., inability to dress or wear shoes)5

• Angioedema usually resolves in 2–5 days, but 
may last longer4,6,7

Cutaneous Attacks
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HAE, hereditary angioedema
1. Frank MM. eMedicine. September 2010. http://www.emedicine.com/med/topic420.htm; 2. Frank MM. Immunol Allergy Clin North Am. 2006;26:653–68; 3. MacGinnitie AJ. Pediatr Allergy 
Immunol. 2014;25:420–7; 4. Zuraw BL. N Engl J Med. 2008;359:1027–36; 5. Lumry WR, et al. Allergy Asthma Proc. 2010;31:407–14; 6. Wilson DA, et al. Ann Allergy Asthma Immunol. 
2010;104:314–20; 7. Agostoni A, et al. J Allergy Clin Immunol. 2004;114(3 suppl):S51–S131

Cutaneous attacks



Abdominal pain is caused by edema 
of the mucosa at any portion of the 
GI tract1

Abdominal pain can be severe and 
may lead to unnecessary surgeries1,2

Abdominal attacks are often accompanied 
by vomiting and/or diarrhea3

Abdominal films, CT scans, ultrasonography, 
or endoscopy may be useful in identifying 
edema of the intestinal wall1,4,5

Abdominal attacks are common, occurring in ~70–80% of patients with HAE5

◦ Patients report needing 24–50 hours of bed rest per attack3

◦ Abdominal attacks may necessitate hospitalization3

Abdominal Attacks

Abdominal swelling Post-abdominal swelling
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CT, computed tomography; GI, gastrointestinal; HAE, hereditary angioedema
1. Frank MM. eMedicine. September 2010. http://www.emedicine.com/med/topic420.htm; 2. Frank MM. Immunol Allergy Clin North Am. 2006;26:653–68; 3. Bork K, et al. Am J Gastroenterol. 
2006;101:619–27; 4. Koruth JS, et al. Gastrointest Endosc. 2005;61:907–11; 5. Agostoni  A, et al. J Allergy Clin Immunol. 2004;114(3 suppl ):S51–S131

Abdominal attacks



Laryngeal attacks are rare…

◦ In a retrospective analysis of 131,110 attacks in 209 patients with HAE 
due to
C1-INH deficiency: 

◦ 0.9% of attacks affected the larynx

◦ ~50% of patients had experienced at least one laryngeal attack at 
some point in their lives

… But can be life threatening: Asphyxiation can occur as little as 20 min after 
the onset of laryngeal symptoms

Bork K, et al. Am J Med. 2006;119:267–74

Laryngeal attacks

Laryngeal

swelling

Pre-laryngeal

swelling
http://onlinelibrary.wiley.com/doi/10.1111/j.1398-
9995.2006.01197.x/epdf



Triggers?
◦ Attacks are sometimes, but not always, associated w/ triggers

◦ Onset of attack can be hours after the trigger
◦ Bork et al 2011 – Onset of HAE attack average 14.3 hours after tooth extraction 

https://www.berinert.com/patients/support-services/what-is-hae



Symptoms typically worsen over the first 24 hours and subside over the next 48–72 hours1

◦ Attacks can last up to 5 days2 and may spread to another location before resolving1

Clinical Presentation and Course of HAE Attacks

Course of a typical untreated HAE attack1–3
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Hours to days Increasing intensity 
12–36 hours

Slow resolution 
2–5 days

Time from onsetHAE, hereditary angioedema
1. Zuraw BL. N Engl J Med. 2008;359:1027–36; 2. MacGinnitie AJ. Pediatr Allergy Immunol. 2014;25:420–7; 3. Banerji A, et al. Ann Allergy Asthma Immunol. 2013;111:329–36
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Epidemiology
◦ Inheritance pattern

◦ Autosomal dominant

◦ 25% de novo mutation

◦ Mean age of onset: 8-12 years

◦ Average delay in diagnosis: 8 years

Christiansen, S. C., Davis, D. K., Castaldo, A. J., & Zuraw, B. L. (2016). Pediatric Hereditary Angioedema: Onset, Diagnostic Delay, and Disease Severity. Clinical Pediatrics. https ://doi.org/10.1177/0009922815616886

Autosomal dominant inheritance8



Epidemiology
◦ 1:50,000

◦ Population of Lower Mainland – 2,966,830 – 59 patients expected

Christiansen, S. C., Davis, D. K., Castaldo, A. J., & Zuraw, B. L. (2016). Pediatric Hereditary Angioedema: Onset, Diagnostic Delay, and Disease Severity. Clinical Pediatrics. https ://doi.org/10.1177/0009922815616886



Pathophysiology
Where does bradykinin come from?

Kallikrein-Kinin system
◦ High Molecular Weight Kininogen

◦ Chromosome 3q35

◦ 6 domains

◦ Domain 4 contains bradykinin sequence

◦ Domain 5 involved in coagulation

◦ Kallikrein
◦ Activated from pre-kallikrein with binding to endothelium

◦ Chromosome 4q34-35

Busse, P. J., & Christiansen, S. C. (2020). Hereditary Angioedema. The New England Journal of Medicine, 382, 1136–1148.



C1 Inhibitor
Serine protease inhibitor

Traps target protease when cleaved
◦ “mousetrap”

◦ “suicide inhibitor”

Dysfunction or depletion leads 
to pathology

◦ Hereditary angioedema type I, II

◦ Acquired angioedema

Busse, P. J., & Christiansen, S. C. (2020). Hereditary Angioedema. The New England Journal of Medicine, 382, 1136–1148.



Hereditary Angioedema
HAE-C1-INH

◦ SERPING1 gene
◦ Over 700 published variants

◦ Autosomal dominant
◦ C1-INH function generally 5-30%

◦ 40% C1-INH function needed to prevent attacks

N. Franklin Adkinson Jr. (2014). Middleton’S Allergy Principles and Practice. Middleton’s  Allergy 2-Volume Set.
Ponard, D., Gaboriaud, C., Charignon, D., Ghannam, A., Wagenaar-Bos, I. G. A., Roem, D., … Drouet, C. (2020). SERPING1 mutation update: Mutation spectrum and C1 Inhibitor phenotypes. Human Mutation. https://doi.org/10.1002/humu.23917
Longhurst, H., Cicardi, M., Craig, T., Bork, K., Grattan, C., Baker, J., … Zuraw, B. L. (2017). Prevention of Hereditary Angioedema Attacks  with a Subcutaneous C1 Inhibitor. New England Journal of Medicine. https://doi.org/10.1056/nejmoa1613627

https://doi.org/10.1002/humu.23917


Types of HAE

HAE1–12

HAE due to C1-INH deficiency or dysfunction3,6,7

Bradykinin-mediated

HAE Type I

▪ Low plasma levels of 

C1-INH protein1–3,6,7

HAE Type II

▪ Normal plasma levels of 

C1-INH protein1–3,6,7

▪ Dysfunctional C1-INH 

protein1–3,6,7

HAE with normal 

C1-INH†

▪ HAE-FXII: 

Due to FXII (F12) mutation3,6,12

▪ HAE-PLG: Due to 

plasminogen gene mutation3,5,12

▪ HAE-KNG1: Due to 

kininogen 1 gene mutation8,12

▪ HAE-unknown3,6,7,12

HAE with normal 

C1-INH†

▪ HAE-ANGPT1: 

Due to angiopoietin-1 

gene mutation3,4,12

▪ HAE-Myoferlin: 

Due to MYOF gene 

mutation11,12

85%* 15%*
Rare

*In Chinese patients, HAE-1 and HAE-2 account for 98.7% and 1.3% of cases, respectively9 

†Previously referred to as ‘Type III’3,6,10

C1-INH, C1 esterase inhibitor; FXII, factor XII (also known as F12); HAE, hereditary angioedema; HAE-ANGPT1, HAE with an angiopoietin-1 gene mutation; HAE-FXII, HAE with a known F12 mutation; HAE-KNG1, HAE with a mutation in the kininogen 1 gene; HAE-PLG, 
HAE with a mutation in the plasminogen gene; MYOF, myoferlin
1. Lumry WR. Am J Manag Care. 2013;19(7 Suppl):S103–S110; 2. Zuraw BL. N Engl J Med. 2008;359(10):1027-1036; 3. Zuraw BL. J Allergy Clin Immunol. 2018;141(3):884-885; 4. Bafunno V, et al. J Allergy Clin Immunol. 2018;141(3):1009-1017; 5. Bork K, et al. Allergy. 
2018;73(2):442-450; 6. Cicardi M, et al. Allergy. 2014;69(5):602-616; 7. Longhurst HJ, Bork K. Br J Hosp Med. 2019;80(7):391-398; 8. Bork K, et al. Allergy. 2019;74(12):2479-2481; 9. Liu S, et al. Eur J Dermatol. 2019;29(1):14–20; 10. Busse PJ, et al. J Allergy Clin 
Immunol Pract. 2021;9(1):132-150.e3; 11. Ariano A, et al. Allergy. 2020;75(11):2989-2992; 12. Bork K, et al. Orphanet J Rare Dis. 2020;15(1):289; 13. Banday AZ, et al. Genes & Diseases. 2020;7(1):75–83.

HAE with normal C1-INH levels and function3,6,7,12

Presumed related to 

regulation of vascular 

permeability12,13

Bradykinin-mediated/

presumed bradykinin-

mediated



Why is it called C1 inhibitor anyway?
◦ C1 INH inhibits C1s in classical pathway of complement system

◦ Reduced C1 INH means MORE C1 activity

◦ MORE C4 get cleaved

◦ C4 levels are reduced

Busse, P. J., & Christiansen, S. C. (2020). Hereditary Angioedema. The New England Journal of Medicine, 382, 1136–1148.



Investigations?
Diagnosis:

◦ Compatible history

◦ Consistent laboratory findings
◦ Caution with C4 in children <1 year

Canadian guideline

Betschel, S., Badiou, J., Binkley, K., Borici-Mazi, R., Hébert, J., Kanani, A., … Tsai, E. (2019). The International/Canadian Hereditary Angioedema Guideline. Allergy, Asthma and Clin ical Immunology.  https://doi.org/10.1186/s13223-019-0376-8



Measuring AgC1-INH, fC1-INH, C4 and C1q are Critical to Inform Angioedema Diagnosis

Diagnostic laboratory profile of non-histaminergic angioedema phenotypes1–7

Type

Family history:

yes (hereditary); 

no (acquired)

Biochemical tests Genetic tests

AgC1-INH 

level

fC1-INH 

level

C4 

level

C1q 

level

C1-INH 

mutation

FXII 

mutation

ANGPT1

mutation

PLG

mutation

KNG1

mutation

HAE Type I Yes    Normal Yes No No No No

HAE Type II Yes
Normal or 


  Normal Yes No No No No

HAE-nC1-INH

HAE-FXII Yes Normal Normal Normal Normal No Yes No No No

HAE-ANGPT1 Yes Normal Normal Normal Normal No No Yes No No

HAE-PLG Yes Normal Normal Normal Normal No No No Yes No

HAE-KNG1 Yes Normal Normal Normal Normal No No No No Yes

HAE-UNK Yes Normal Normal Normal Normal No No No No No

C1-INH-AAE No
 or 

normal
   No No No No No

InH-AAE No Normal Normal Normal Normal No No No No No

AAE, acquired angioedema; AgC1-INH, antigenic C1 esterase inhibitor; ANGPT1, angiopoietin 1; C1-INH, C1 esterase inhibitor; C1q, complement component 1q; C4, complement component 4; fC1-INH, functional C1 esterase inhibitor; FXII, FXII, factor XII (also known as 
F12); HAE, hereditary angioedema; HAE-ANGPT1, HAE with ANGPT1 mutation; HAE-nC1-INH, HAE with normal C1 esterase inhibitor levels HAE-KNG1; HAE with KNG1 mutation; HAE-PLG, HAE with PLG mutation; HAE-UNK, HAE with unknown mutation; InH-AAE, idiopathic 
non-histaminergic acquired angioedema; KNG1, kininogen 1; PLG, plasminogen
1. Farkas H, et al. Clinic Rev Allergy Immunol. 2016;51(2):140-151; 2. Zuraw BL, Christiansen SC. Allergy Asthma Proc. 2009;30(5):487-492; 3. Nzeako UC, et al. Arch Intern Med. 2001;161(20):2417-2429; 4. Maurer M, et al. Allergy. 2018;73(8):1575-1596; 
5. Zuraw BL. J Allergy Clin Immunol. 2018;141(3):884-885; 6. Bork K, et al. Allergy 2019;74(12):2479-2481; 7. Caballero T, et al. J Invest Allergol Clin Immunol. 2011;21(5):333-347.



Management Approach
1. Trigger avoidance

2. On-demand therapy

3. Short-term prophylaxis

4. Long-term prophylaxis

5. Genetic counselling



Triggers?
◦ Attacks are sometimes, but not always, associated w/ triggers

◦ Onset of attack can be hours after the trigger
◦ Bork et al 2011 – Onset of HAE attack average 14.3 hours after tooth extraction 

https://www.berinert.com/patients/support-services/what-is-hae



Hereditary Angioedema
Trigger medications

◦ Estrogen-containing OCP

◦ Previously discussed medications
◦ ACEi inhibitor

◦ DPP-4 inhibitor

◦ Neprilysin inhibitor



Management Approach
1. Trigger avoidance

2. On-demand therapy

3. Short-term prophylaxis

4. Long-term prophylaxis

5. Genetic counselling



On-demand treatment
Note the timing of treatment effect

Phase 1 – Predyspnea 
Phase 2 – Dyspnea until loss of consciousness
Phase 3 – LoC until cessation of breathing and loss of pulse



On-demand treatment
Options?

◦ YES!
◦ C1-INH (Berinert, Cinryze, Rucorest)

◦ Icatibant (Firazyr)

◦ Ecallantide (Not available in Canada)

◦ Only if no other options
◦ Fresh Frozen Plasma

◦ NO!

◦ Attenuated androgens (e.g. Danazol)

◦ Tranexamic acid



On-demand treatment
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On-demand treatment
◦ pdC1-INH replacement 20 U/kg IV (Berinert)

◦ icatibant subcut (Firazyr)
◦ Covered by Special Authority

◦ Pre-filled syringes

◦ Patient support program available

◦ Nurse will visit patient to provide training



On-demand treatment
Special populations? 

Pregnancy
◦ C1-INH 20 U/kg IV

◦ “Icatibant … may be used in the case of life-threatening attacks during pregnancy when pdC1-INH 
is not available or has not been efficacious”



Management Approach
1. Trigger avoidance

2. On-demand therapy

3. Short-term prophylaxis

4. Long-term prophylaxis

5. Genetic counselling



Short-term prophylaxis
Use of medication prior to known triggers to reduce risk

◦ Physical trauma, e.g. medical, dental procedures

◦ Recommended:

◦ C1-INH 20 U/kg IV, within 1 hour of procedure



Management Approach
1. Trigger avoidance

2. On-demand therapy

3. Short-term prophylaxis

4. Long-term prophylaxis

5. Genetic counselling



Long-term Prophylaxis
Regular use of medication to reduce or prevent attacks

Initiation based on shared decision making with the patient
◦ More strongly recommended for frequent attacks

◦ Or severe attacks, such as laryngeal and abdominal attacks



Long-term Prophylaxis
◦ Options:

◦ First-line

◦ C1-INH

◦ IV

◦ Subcut

◦ Icatibant

◦ Lanadelumab

◦ Berotralstat

◦ Not first-line

◦ Attenuated androgens (e.g. Danazol)

◦ Anti-fibrinolytics (e.g. TXA)
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Long-term Prophylaxis
C1 INH – regular “top-up” of C1 INH

◦ IV – Cinryze (on-label) 1000 U q3-4days

◦ IV – Berinert (off-label) 20 U/kg q3-4days



Long-term Prophylaxis
C1 INH – regular “top-up” of C1 INH

◦ Subcut – Haegarda 60 U/kg subcut q3-4days



Long-term Prophylaxis
◦ C1-INH

◦ IV

◦ Subcut

◦ Lanadelumab

◦ Berotralstat



Long-term Prophylaxis
Lanadelumab (Takhzyro) – approved in 2018

◦ Humanized antibody inhibiting kallikrein

◦ Dose – age 12 and above
◦ 300mg subcut q2weeks

◦ Can consider q4weeks if well-
controlled over 6 months

◦ Cost?
◦ $20,538 per vial/prefilled syringe
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Long-term Prophylaxis
◦ C1-INH

◦ IV

◦ Subcut

◦ Lanadelumab

◦ Berotralstat



Long-term Prophylaxis
Berotralstat (Orladeyo) – approved in 2022

◦ Oral kallikrein inhibitor

◦ Dose – 12 or older in US/Canada, 18 or older in Europe
◦ 110mg or 150mg po daily



Long-term Prophylaxis
Berotralstat (BCX7353) – approved in 2022

◦ Oral kallikrein inhibitor

◦ Dose – 12 or older in US/Canada, 18 or older in Europe
◦ 110mg or 150mg po daily



Case 3
Treatment

◦ Trigger avoidance
◦ No medications of concern, no procedures planned

◦ Provided access to icatibant 30mg subcut q8h PRN (at least 2 doses) immediately

◦ OnePath Patient Support Program is a great resource!

◦ Discussed long-term prophylaxis 
◦ Patient interested in pursuing

◦ C1-INH subcut replacement, lanadelumab and berotralstat discussed

◦ Lanadelumab application pursued, started in March 2023

◦ AECT 
◦ Feb 2023 – 1

◦ Sept 2023 – 15

◦ Genetic counselling
◦ Son in Canada tested and had normal C4 and C1-INH



Acquired Angioedema
Pathophysiology

◦ Overconsumption of C1-INH

◦ Overactivation of classical complement pathway (previously type I)
◦ Immune-complex complement activation

◦ Autoantibodies against C1-INH (previously type II)
◦ C1-INH cleaved without inactivation of target

Epidemiology
◦ Prevalence: 1 in 500,000

◦ Age of onset: >40 years in 94% of patients

Zingale, L. C., Castelli, R., Zanichelli, A., & Cicardi, M. (2006). Acquired Deficiency of the Inhibitor of the First Complement Component: Presentation, Diagnosis, Course, and Con ventional Management. Immunology and Allergy Clinics of North America. https://doi.org/10.1016/j.iac.2006.08.002



Acquired angioedema
Associated conditions (found in 70% of patients):

◦ Angioedema may precede other conditions by years

◦ B-cell lymphoproliferative disorders
◦ Non-hodgekin’s lymphoma

◦ MGUS

◦ Multiple myeloma

◦ Waldenstrom macroglobulinemia

◦ Autoimmune disorders
◦ SLE

◦ eGPA

◦ Infections
◦ HIV, HBV

Otani, I. M., & Banerji, A. (2017). Acquired C1 Inhibitor Deficiency. Immunology and Allergy Clinics of North America, 37(3),  497–511. https://doi.org/10.1016/j.iac.2017.03.002
Zanichelli, A., Azin, G. M., Wu, M. A., Suffritti, C., Maggioni, L., Caccia, S., Perego, F., Vacchini, R., & Cicardi, M. (2017). Diagnosis, Course, and Management of Angioedema in  Patients With Acquired C1-Inhibitor Deficiency. The Journal of Allergy and Clinical Immunology:  In  Practice, 5(5), 1307–1313. 

https://doi.org/10.1016/j.jaip.2016.12.032

https://doi.org/10.1016/j.iac.2017.03.002


Acquired angioedema
Symptoms:

◦ Difficult to differentiate from 
hereditary angioedema

◦ Angioedema:
◦ Typically gradual worsening 

over 1.5d, then lasting 3-5d

◦ Cutaneous, laryngeal and 
abdominal attacks

Otani, I. M., & Banerji, A. (2017). Acquired C1 Inhibitor Deficiency. Immunology and Allergy Clinics of North America, 37(3),  497–511. https://doi.org/10.1016/j.iac.2017.03.002
Zanichelli, A., Azin, G. M., Wu, M. A., Suffritti, C., Maggioni, L., Caccia, S., Perego, F., Vacchini, R., & Cicardi, M. (2017). Diagnosis, Course, and Management of Angioedema in  Patients With Acquired C1-Inhibitor Deficiency. The Journal of Allergy and Clinical Immunology:  In  Practice, 5(5), 1307–1313. 

https://doi.org/10.1016/j.jaip.2016.12.032

https://doi.org/10.1016/j.iac.2017.03.002


Acquired angioedema
Investigations

◦ C4

◦ C1INH level and function

◦ C1q and anti-C1-INH

Otani, I. M., & Banerji, A. (2017). Acquired C1 Inhibitor Deficiency. Immunology and Allergy Clinics of North America, 37(3),  497–511. https://doi.org/10.1016/j.iac.2017.03.002

https://doi.org/10.1016/j.iac.2017.03.002
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Otani, I. M., & Banerji, A. (2017). Acquired C1 Inhibitor Deficiency. Immunology and Allergy Clinics of North America, 37(3),  497–511. https://doi.org/10.1016/j.iac.2017.03.002

https://doi.org/10.1016/j.iac.2017.03.002


Acquired Angioedema
Treatment

◦ Address underlying cause
◦ Rituximab

◦  Usual HAE management

Branellec, A., Bouillet, L., Javaud, N., Mekinian, A., Boccon-Gibod, I., Blanchard-Delaunay, C., … Fain, O. (2012). Acquired C1-inhibitor deficiency:  7 patients treated with rituximab. Journal of Clinical Immunology. https://doi.org/10.1007/s10875-012-9691-2



Objectives
Review clinical features of urticaria and angioedema that differentiate them from other 
presentations

Develop an approach to diagnosis of urticaria and angioedema

Understand guideline level recommendations for treatment options in urticaria and angioedema



Questions?
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