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1  Angiotensin-converting-enzyme (ACE) inhibitors are the 
leading cause of drug-induced angioedema
Angiotensin-converting-enzyme (ACE) inhibitors are responsible for 
20%–40% of emergency department visits for angioedema.1 The inci-
dence of ACE inhibitor–induced angioedema is about 0.1%–0.7% in the 
first 5 years of treatment; symptoms occur within the first month in 
10% of cases.1 Risk factors include concomitant use of dipeptidyl 
 peptidase-4 inhibitors (e.g., sitagliptin), mammalian target of rapamy-
cin (mTOR) inhibitors (e.g., sirolimus) and neprilysin inhibitors (e.g., 
sacubitril) (Appendix 1, available at www.cmaj.ca/lookup/doi/10.1503/
cmaj.202308/tab-related-content).1 Nonsteroidal anti-inflammatory 
drugs and statins can exacerbate angioedema, and the risk of ACE 
inhibitor–induced angioedema is fivefold higher in Black people.2

2  Common symptoms include facial, lip, tongue and 
upper airway swelling
Symptoms characteristically develop over the course of several hours. 
The absence of urticaria or pruritus distinguishes ACE inhibitor–induced 
angioedema from histamine-mediated angioedema.2 Gastrointestinal 
manifestations such as abdominal pain or diarrhea are uncommon.2

3  Airway compromise is a life-threatening consequence of 
ACE inhibitor–induced angioedema
Patients should be monitored for at least several hours in the emer-
gency department for symptom progression. About one-third of 
patients presenting with ACE inhibitor–induced angioedema require 
monitoring in the intensive care unit (ICU), and about 10% of patients 
require intubation.2 Anesthesiology of otolaryngology should be 
involved early on to help manage difficult airways. The location of 
edema can aid disposition decisions; patients with tongue or laryngeal 
edema require ICU monitoring, and those with isolated lip, face or soft 
palate edema may be discharged or monitored on an inpatient unit.3

4  Stopping the ACE inhibitor is the most important 
treatment
Symptoms are typically self-limiting and resolve spontaneously 
48–72 hours after stopping the ACE inhibitor.2 Corticosteroids, anti-
histamines and epinephrine (used for histaminergic angioedema) are 
generally ineffective for ACE inhibitor–induced angioedema.2 Random-
ized trials do not support the use of bradykinin receptor antagonists 
(icatibant) and kallikrein inhibitors (ecallantide).1,4 Fresh frozen plasma 
and C1-inhibitor concentrate have reportedly reduced symptom dura-
tion in case studies, but have not been tested in trials.1,4

PRACTICE  |  FIVE THINGS TO KNOW ABOUT ...

Angiotensin-converting-enzyme inhibitor–
induced angioedema
Danica Quickfall MDCM, Baruch Jakubovic MD, Jonathan S. Zipursky MD

n Cite as: CMAJ 2021 May 17;193:E735. doi: 10.1503/cmaj.202308

Competing interests: Jonathan Zipursky reports personal fees 
from providing medicolegal opinions, outside the submitted 
work. No other competing interests were declared.

This article has been peer reviewed.

Affiliations: Department of Medicine (Quickfall, Zipursky), Uni-
versity of Toronto; Department of Medicine (Jakubovic, Zipursky), 
Sunnybrook Health Sciences Centre; Division of Clinical Pharma-
cology and Toxicology, Department of Medicine (Zipursky), Uni-
versity of Toronto; Institute of Health Policy, Management, and 
Evaluation (Zipursky), University of Toronto, Toronto, Ont.

Content licence: This is an Open Access article distributed in 
accordance with the terms of the Creative Commons Attribution 
(CC BY-NC-ND 4.0) licence, which permits use, distribution and 
reproduction in any medium, provided that the original publica-
tion is properly cited, the use is noncommercial (i.e., research or 
educational use), and no modifications or adaptations are made. 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/

Acknowledgements: The authors thank Dr. Donald Redelmeier 
for helpful comments on earlier versions of the manuscript.

Correspondence to: Jonathan Zipursky,  
Jonathan.Zipursky@sunnybrook.ca  

5  Angiotensin receptor blockers can be used if 
there is a clinical indication for renin–
angiotensin–aldosterone system blockade
More than 40% of patients experience recurrence of 
angioedema despite stopping ACE inhibitors, usually 
within the first month.1 Angiotensin receptor blockers act 
independently of the kinin–kallikrein system (Appendix 1) 
and do not increase the risk of angioedema in patients 
with previous ACE inhibitor–induced angioedema.5

References
1. Brown T, Gonzalez J, Monteleone C. Angiotensin-converting enzyme 

inhibitor-induced angioedema: a review of the literature. J Clin Hyper-
tens (Greenwich) 2017;19:1377-82.

2. Montinaro V, Cicardi M. ACE inhibitor-mediated angioedema. Int Immu-
nopharmacol 2020;78:106081.

3. Long BJ, Koyfman A, Gottlieb M. Evaluation and management of angio-
edema in the emergency department. West J Emerg Med 2019; 20:587-600.

4. Terreehorst I, Reitsma S, Cohn D. Current treatment of angioedema 
induced by ACE inhibitors. Curr Treat Options Allergy 2019;6:18-26.

5. Rasmussen ER, Hallberg P, Baranova EV, et al. Genome-wide association 
study of angioedema induced by angiotensin-converting enzyme 
inhibit or and angiotensin receptor blocker treatment. Pharmacogenom-
ics J 2020;20:770-83.


