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Understanding and Managing 
Angioedema in the Emergency 

Department
After completing this educational activity, participants should be able to 

recognize and demonstrate an understanding of angioedema, discuss both the 
differential diagnosis and range of complications associated with the condition, 
and apply state-of-the-art diagnostic and therapeutic techniques in the evalua-
tion and management of angioedema in the emergency department (ED).

Introduction
Angioedema is the swelling of the deep dermal, subcutaneous, and submu-

cosal tissues due to increased vascular permeability. The first detailed account 
of angioedema was documented in 1876 by Dr. John Laws Milton in London, 
who originally called the condition “giant urticaria.” In 1882, Heinrich Quincke 
provided another description of angioedema, which subsequently was given 
its original name of “Quincke’s disease.”1 In 1888, William Osler identified 
hereditary angioedema (HAE) as a separate disease after studying a family with 
bouts of angioedema spanning five generations, and in 1963, Donaldson and 
Evans reported the cause of HAE as decreased levels of C1 esterase inhibitor 
(type I).1-4 A second form of HAE was found with normal C1 esterase inhibi-
tor levels but abnormal function, leading to the discovery that both forms were 
related to a mutation in the C1 inhibitor gene (SERPING1) (type II). However, 
a new form of HAE has been found with normal SERPING1.1

In addition to the hereditary deficiencies of C1 inhibitor, there are also 
acquired types. These are thought to be secondary to autoantibodies result-
ing from existent disease processes, with lymphoproliferative disorders being 
the most common etiology.1 Additional forms include angiotensin-converting 
enzyme (ACE) inhibitor-induced angioedema and non-histaminergic idio-
pathic angioedema. The unifying theme for these variants revolves around the 
regulation of bradykinin. Another form of angioedema is histamine-mediated, 
as is seen in acute allergic reactions and anaphylaxis.

The peptide bradykinin and amine histamine are both powerful vasodilators, 
and excess levels can cause vascular permeability. This vascular permeability 
can result in transient swelling in the deep dermis and subcutaneous layers of 
the skin, as well as the submucosal layer of the respiratory and gastrointesti-
nal tracts. Angioedema, also known as angioneurotic and Quincke’s edema, 
describes the swelling that occurs in these particular tissue layers secondary to 
conditions of excess histamine or bradykinin.5

Normally, angioedema is non-pitting, can be skin-colored or erythematous, 
and is often in areas where the skin is loose (i.e., face, genitalia). (See Figures 1 
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EXECUTIVE SUMMARY
 z Allergic angioedema, particularly if associated with ana-

phylaxis or airway compromise, should be treated with IM 
epinephrine 0.01 mg/kg (up to 0.3 mg in children and 0.5 mg 
in adults). Of note, the labeling of epinephrine recently has 
changed. The drug previously labeled 1:1000 is now labeled  
1 mg/mL.

 z Patients with hereditary angioedema and severe disease gen-
erally are treated with icatibant or ecallantide. 

 z Most patients with hereditary angioedema have decreased 
C1-INH levels. Drawing a C4 and C1-INH level during an acute 
attack can be helpful.

 z Unlike allergic reactions that are mediated by hista-
mine, hereditary angioedema is mediated by bradykinin. 
Epinephrine, diphenhydramine, and corticosteroids do not 
reverse the disease. They do not worsen it either. So if there is 
doubt, patients with airway symptoms and no prior diagnosis 
should receive epinephrine. 

and 2.) Heat and pain may be present 
with the swelling, but it generally is not 
pruritic.2 A similar type of reaction is 
seen in urticaria; however, urticaria is 
swelling due to vascular permeability 
that occurs in more superficial layers 
of the skin. It is typically pruritic. For 
emergency medicine physicians, it is 
important to know the similarities and 
differences between urticaria and angio-
edema. (See Table 1.)

Epidemiology and 
Pathophysiology

Hereditary Angioedema. HAE with 
C1-INH deficiency is an autosomal 
dominant disease with almost complete 
penetrance and has no propensity for 
sex or race. Type I makes up approxi-
mately 85% of cases, with the rest being 
attributed to type II. The prevalence of 
HAE is 1:30,000 to 1:80,000 of the 
general population.1 About 20-25% of 
type I cases are due to a spontaneous 
mutation.5 In contrast, HAE with nor-
mal C1-INH (formerly HAE type III) 
is also autosomal dominant but with a 
predominance for women. (See Table 2.) 
Population data at this time do not exist 
because of lack of clear diagnostic cri-
teria. Men with this disease have a less 
severe version.1 The cause of HAE with 
normal C1-INH is unknown, but it may 
be due to factor XII gene miscues.5,6 

Types I and II HAE are due to a 
deficiency of C1-INH1 caused by muta-
tions in the SERPING1 gene. C1-INH 
regulates many proteases. It is involved 
in inhibition of the classical pathway 
of complement, kinin, plasmin, and 
clotting systems.7 C1-INH does this 
by combining with the target protease 
to form a composite protease that is 
cleared as a whole. Type I and II HAE 

are autosomal dominant diseases, with 
more than 280 different mutations of 
the SERPING1 gene currently reported. 
Type II almost exclusively is caused by 
missense mutations, causing the produc-
tion of C1-INH incapable of forming a 
composite protease.1,7 

Type I can be any type of mutation 
resulting in a lack C1-INH, in turn 
leading to an excess of bradykinin as a 
cause of edema, while another impli-
cated cause of edema is excess C2 
kinin.1,7 The levels of these two peptides 
are increased when there is a lack of 
inhibition. These peptides act on the 
postcapillary venule, causing endothelial 
cells to retract, forming a space through 
which plasma can leak and ultimately 
accumulate as edema.7 Both of these 
types of angioedema appear to activate 
the complement cascade without the 
use of C1q (the first subcomponent of 
the C1 complex), as evidenced by labo-
ratory testing demonstrating normal 
levels of C1q and reduced levels of C4. 

The pathophysiology of HAE with 
normal C1-INH (previously called 
HAE type III) is not well understood. 
However, approximately 25% of these 
patients have been found to have muta-
tions in factor XII. An increase in bra-
dykinin has not been proven, but case 
reports have shown that treatments 
directed at inhibiting bradykinin pro-
duction have been the most successful 
in reducing swelling.1

Acquired Angioedema. Acquired 
angioedema (AA) also involves a 
deficiency in C1-INH; however, this 
deficiency is not due to any genetic 
mutation. AA is seen in middle-aged 
and older patients with prevalence 
between 1:100,000-1:500,000, although 
the population statistics may not be 

accurate as a result of cases not being 
diagnosed correctly.1 Two types of 
acquired C1-INH deficiency have been 
described, both caused by a dispro-
portionate compounding and clearing 
of C1-INH compared to the amount 
produced. This is often secondary to 
an underlying disease, causing a con-
tinuous activation of the complement 
pathway (type I).1 The most common 
diseases involved are lymphoprolifera-
tive conditions. However, AA patients 
also may produce autoantibodies against 
C1-INH that cause it to be cleaved 
into an inactive form without inactivat-
ing the proteases with which they bind 
(type II). Because there is no prognostic 
difference between acquired C1-INH 
with or without autoantibodies, there 
is no longer a diagnostic distinction 
between the two types. This decrease in 
C1-INH invariably leads to increased 
levels of bradykinin. Of note, AA differs 
from the hereditary types in that it con-
sumes both C1q and C4 when activat-
ing the complement cascade.

ACE Inhibitor and Drug-induced 
Angioedema. ACE inhibitors are a 
commonly prescribed class of antihy-
pertensives. ACE inhibitor-induced 
angioedema has an incidence of 
0.2–0.7% among patients taking these 
medications, with a much higher risk 
for African-Americans. In fact, the 
condition has been shown to be up to 
five times more common in African-
Americans than in whites.2 There is 
also an increased risk for patients tak-
ing immunosuppressive therapy, who 
have a history of smoking, are older, or 
are female.1,8-10 One multicenter study 
found that ACE inhibitor-induced 
angioedema makes up about one-third 
of angioedema patients who present to 
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the ED, but these only accounted for 
0.7 cases in 10,000 ED visits.11 

Angiotensin-converting enzyme 
cleaves bradykinin and substance P 
into inactive proteins. Logically, ACE 
inhibitor medications thus cause 
increased levels of bradykinin. The level 
to which patients may be susceptible to 
angioedema may depend on the pres-
ence of other enzymes that break down 
bradykinin. Dipeptidyl-peptidase 4 
(DPP-4) is one such enzyme. Patients 

taking both ACE inhibitors and DPP-4 
inhibitors, a class of oral hypoglycemic 
medications including sitagliptin used 
in the treatment of diabetes, have a 
higher risk of developing angioedema. 
Immunosuppressive drugs also can 
cause a decrease in DPP-4, which may 
explain the increased risk of angioedema 
in these patients.1,8-10 However, the 
mechanism of angioedema with ACE 
inhibitors is not believed to be immu-
nologic because attacks can happen 

within minutes to years after first tak-
ing these medications.12 Another drug 
that has been implicated in affecting 
this same pathway is the thrombolytic 
alteplase, which activates kinin and has 
been shown to cause orolingual angio-
edema after use in treating acute stroke 
patients.13 Thus, care should be taken 
when using these drugs together, as 
the possibility of angioedema is greatly 
increased.

Allergic Angioedema. Allergic 
angioedema is due to the type I imme-
diate hypersensitivity response. It can 
present alone or with other signs and 
symptoms of anaphylaxis, and is the 
result of IgE-mediated release of his-
tamine and other mediators from mast 
cells and basophils.5 The role of hista-
mine in the body is primarily immuno-
logic, and of the four known histamine 
receptors, types 1 and 2 are active in 
causing vasodilation, vascular perme-
ability, and fluid accumulation in the 
interstitium, ultimately leading to the 
development of angioedema.4 Allergic 
angioedema is considered to be one of 
the most commonly encountered forms; 
in fact, a 2007 study from Mahidol 
University in Thailand found that an 
estimated 45.7% of all angioedema 
patients enrolled had experienced aller-
gic angioedema, with 41.7% of these 
cases caused by food and 39.6% by 
drugs.14

Idiopathic and Other Types of 
Angioedema. Idiopathic angioedema 
can occur at any age, but it is most 
common in the 40- to 50-year-old 
age group. Women are affected more 
frequently than men, although it may 
be more common in men when there 
is no urticaria present.2 The specific 
cause of chronic idiopathic angioedema 
is unknown, but episodes can recur 
for five or more years, and the disease 
exhibits an extremely low risk of airway 
complications.5

Nonhistaminergic idiopathic angio-
edema is used to describe recurrent 
angioedema in patients who do not 
respond to high-dose antihistamines, 
have no family history of angioedema, 
and have elevated levels of bradyki-
nin. The cause of these elevated levels 
of bradykinin currently is not well 
understood, and this diagnosis is made 
only after all other investigations have 

Figure 1. Extremity Urticaria

This patient photograph shows the localized erythematous wheals typical in 
urticaria. Reproduced with permission from The Urtikaria Network  
© www.urtikaria.net.

Figure 2. Angioedema of the Lips

This patient photograph demonstrates the localized submucosal swelling seen 
in acute exacerbations of angioedema. Reproduced with permission from The 
Urtikaria Network © www.urtikaria.net.
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failed to explain recurrent symptoms 
in patients experiencing three or more 
attacks in a six- to 12-month period.1,15 
Other forms of angioedema related 
to vibration, temperature extremes, or 
solar radiation (often accompanied by 
urticaria) are thought to be histamine-
mediated via mast cell degranulation 
secondary to these physical stimuli. 
Antihistamines can provide effective 
treatment in these cases.16-18 

Complications
There are many manifestations of 

angioedema, largely due to the sheer 
complexity and range of causes of the 
disease process. Location and severity of 
angioedema depend on its type and the 
extent of involvement in each patient. 
Thus, complications of this disease 
range from simply uncomfortable, such 
as extremity edema, to life-threatening; 
angioedema has the potential to cause 
significant morbidity and mortality. 

Abdominal pain is relatively common 
in HAE. One study showed that 153 
patients with HAE reported a total of 
33,671 abdominal pain attacks in their 
lifetime.19 Another retrospective trial 
of HAE patients showed that 195 of 
209 patients had recurrent abdominal 
pain, with a total of 62,503 abdominal 
attacks.20 Abdominal pain secondary 
to angioedema may be associated with 
nausea, vomiting, diarrhea, symptoms of 
hypotension, and ascites. Some associ-
ated symptoms that are less common 

include dysuria, hemorrhagic diarrhea, 
tetany, and intussusception, and patients 
can also experience circulatory shock 
due to hypovolemia.19 Abdominal 
symptoms primarily are due to visceral 
discomfort secondary to edema of the 
bowel wall. Thus, it is important to con-
sider angioedema as a potential cause 
of acute abdominal pain in the ED. 
Knowledge that a patient has a personal 
or family history of angioedema or risks 
for the disease (i.e., ACE inhibitor use) 
might help to prevent unnecessary sur-
gical intervention.21

The most dangerous and immediately 
concerning complication of angioedema 
is airway compromise. Patients most 
at risk for airway compromise include 
those with evidence of swelling involv-
ing the face, lips, larynx, uvula, and 
tongue. Edema in these areas can evolve 
into subjective or objective dyspnea, dif-
ficulty speaking (i.e., hot potato voice), 
stridor, and eventual loss of airway. 
These initial signs and symptoms of air-
way compromise must be recognized in 
a timely fashion to facilitate rapid and 
potentially lifesaving action.

Differential Diagnosis
There are many disease processes that 

can be mistaken for angioedema. Table 
3 lists several of these, including both 
rare and common conditions.

Prehospital Management
Prehospital management of 

angioedema should focus on the 
ABCs (airway, breathing, circulation). 
Depending on the etiology and involved 
location, patients can develop hemody-
namic collapse and airway compromise. 
Patients presenting with hemodynamic 
or respiratory changes will require 
immediate cardiac monitoring, continu-
ous pulse oximetry, and capnography 
when available, and should receive two 
large-bore IVs, supplemental oxygen, 
and nebulized beta2-agonists as indi-
cated (i.e., evidence of bronchospasm). 
Patients with known or possible allergic 
angioedema associated with anaphy-
lactic shock should receive immediate 
intramuscular (IM) epinephrine, as well 
as intravenous (IV) fluids and supple-
mentation with IV or IM antihista-
mines and steroids. Prehospital airway 
management (including intubation or 
other airway procedures as indicated 
and based on provider training and local 
protocols) should be undertaken if the 
patient is losing his or her airway from 
angioedema.

ED Evaluation
Patients presenting with angioedema 

should be triaged rapidly, with assess-
ment of vital signs as well as airway 
patency and hemodynamic stability. 
Immediately concerning or unstable 
patients, including those with abnormal 
vital signs or edema of the head and/
or neck, should be roomed immediately 
in the ED, specifically in resuscitation 
rooms as indicated. Emergent cardiac 
monitoring, continuous pulse oximetry, 
airway maneuvers, and IV access with 
appropriate medical therapy should be 
initiated. Patients who are stable with 
normal vitals and no evidence or risk 
of airway or circulatory compromise do 
not require immediate ED bedding but 
should be re-assessed regularly until 
they can be evaluated fully.

History
The ED history is vital in determin-

ing the cause and appropriate manage-
ment of every angioedema presentation. 
Information including time of onset, 
prodrome, progression, exposures, and 
associated symptoms will be important 
to elicit. Emergency physicians should 
inquire about involved areas of swelling, 
such as the lips or tongue, as well as any 

Table 1. Comparison of Features of Angioedema and  
Urticaria2

Feature Urticaria Angioedema
Pathology Extensive vasodilation, 

little edema, and sparse 
perivascular infiltrate 
of mainly neutrophils, 
eosinophils, monocytes, 
and T-lymphocytes in the 
papillary dermis layer

Extensive edema, little vasodilation, and 
little or no cellular infiltrate, except in 
allergic angioedema where eosinophils 
may be seen in the reticular dermal, 
subcutaneous/submucosal layers

Location Skin only Skin and mucosa, particularly the eyelids 
and lips

Duration Transitory (usually lasts  
< 24 hours)

Transitory (usually lasts between 24-48 
hours)

Physical signs Red patches and wheals Pink or skin-colored swelling

Symptoms Usually associated with 
an itch
Pain and tenderness 
uncommon

May or may not be itchy
Can be accompanied by pain and 
tenderness
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voice changes or sensation of dyspnea 
or throat closure. Other history includes 
current medications, prior episodes or 
family history of angioedema, recent 
procedures or trauma, and the patient’s 
general medical history.3

Physical Examination
More commonly affected body 

regions include the face and extremi-
ties, as well as the gastrointestinal (GI) 
tract as previously discussed, especially 
if the patient has a history of hereditary 
angioedema. Urticaria and pruritus can 
accompany allergic angioedema, but 
such signs and symptoms only rarely 
present with other forms. Airway com-
promise is the most concerning com-
plication of angioedema, and evaluation 
for this should be of primary impor-
tance during the physical exam and ED 
evaluation. In addition to visual inspec-
tion for rashes and swelling, emergency 
providers can assess for evidence of air-
way edema by listening and auscultating 
for telltale changes such as hoarse-
ness, stridor, wheezing, and abnormal 

provoked humming and vocal sounds.3

Diagnostic Evaluation
The primary focus of ED evaluation 

and management of angioedema cen-
ters on determining the presence and 
extent of airway involvement, as well as 
evaluating for causes that could benefit 
from emergency medical treatment, 
such as the allergic and hereditary eti-
ologies. Left untreated, any obstructive 
angioedema of the upper airway carries 
a mortality rate ranging from 25-40%.3 
Similarly, estimates of lifetime mortality 
from hereditary angioedema have been 
as high as 30%, with airway obstruc-
tion implicated as the primary cause of 
death.22 

The true etiology of any given angio-
edema presentation often is difficult 
to ascertain in the ED, and there are 
limited emergency diagnostic tests help-
ful in evaluating these patients. Thus, an 
emergency physician’s clinical evaluation 
of the airway and hemodynamic stabil-
ity of these patients should always take 
priority.

Evaluation for the presence or 
absence of airway edema preferably 
involves direct visualization via awake 
video laryngoscopy or fiberoptic naso-
pharyngoscopy, where available. In 2010, 
Saxena et al demonstrated that the pres-
ence and level of airway edema is dif-
ficult to judge based only on a patient’s 
history and clinical appearance, and 
that supraglottic swelling often does not 
correlate with tongue swelling.23 With 
the appropriate equipment and training, 
emergency physicians can use video and 
fiberoptic techniques to rapidly assess 
for laryngeal and supraglottic edema in 
awake and upright patients, requiring 
no adjuncts beyond some local anes-
thetic spray or gel (can also administer 
lidocaine via nebulizer) to improve 
patient tolerance. However, if such 
equipment is not available and the pro-
vider believes the patient is stable with-
out any risk of acute decompensation, 
computed tomography (CT) can be 
used to assess airway edema. Less sensi-
tive or reliable methods to evaluate for 
airway edema include plain radiographs, 

Table 2. Types of Angioedema1,2

Syndrome Pathophysiology Patients  
Affected

Prevalence C4 Level C1-INH  
Antigen

C1-INH 
Function

C1q Level

Type I HAE Mutation in SERPING1 
gene causing C1 
inhibitor deficiency

All ~1 : 50,000 Low Low Low Normal

Type II HAE Mutation in SERPING1 
gene causing functional 
C1 inhibitor deficiency

All ~1 : 250,000 Low Normal Low Normal

HAE with normal 
C1-INH (formerly 
called type III HAE)

Unknown All, but many 
more women

Unknown Normal Normal Normal Normal

Acquired C1-INH 
deficiency

Excessive consumption 
of C1 inhibitor leading 
to deficiency

Older patients ~1 : 250,000 Low Low Low Low

ACE inhibitor–
induced

Inhibition of bradykinin 
catabolism

All, but increased 
in African-
Americans

~1 : 250 Normal Normal Normal Normal

Allergic Sensitization of mast 
cells by IgE

All Unknown Unknown Unknown Unknown Unknown

Idiopathic Sensitization of mast 
cells by IgG, linked with 
autoimmune thyroid 
disease

All Unknown Unknown Unknown Unknown Unknown

Nonhistaminergic 
idiopathic

Unknown Unknown Unknown Normal Normal Normal Normal
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laryngeal ultrasonography, and indirect 
laryngoscopy using a mirror (can be 
helpful but not commonly available in 
the ED). If the patient is very stable, 
and consultation is immediately avail-
able, the expertise of consultants, such 
as otolaryngology and anesthesia, can 
be considered to further assist in the 
evaluation of airway edema and to 
guide treatment and disposition. 

CT and ultrasonography can be 
helpful in the evaluation of bowel wall 
edema and ascites, which can be seen in 
up to 93% of patients with hereditary 
angioedema. Contrast-enhanced CT is 
the modality of choice to evaluate for 

intestinal angioedema.24,25 Plain radiog-
raphy, CT, and ultrasonography also can 
be helpful in evaluating acutely hypoxic 
patients for the presence of pulmonary 
edema as a complication of HAE.26

Laboratory evaluation of angioedema 
rarely provides timely information in 
the ED setting; however, it is impor-
tant to order C1-INH levels during an 
acute attack in patients with suspected 
but not diagnosed HAE. Other test-
ing can be done during the admis-
sion. Complement testing for HAE 
often begins with serum C4 testing. 
If C4 levels are less than 30% of nor-
mal, C1-INH level and function are 

subsequently tested. Low C1-INH 
level and function indicate HAE 
type I, normal C1-INH level but low 
function indicates HAE type II, and 
normal C1-INH level and function in 
the setting of known family history of 
angioedema defines HAE with normal 
C1-INH. However, C4 screening tests 
have not proven to demonstrate con-
sistently low levels in HAE patients, 
which has brought into question the 
reliability of this screening method.31

Additional complement testing 
includes evaluation of C1q levels 
to differentiate between hereditary 
(normal C1q) and type I acquired 

Table 3. Differential Diagnosis of Angioedema: Pseudoangioedema2,27-30

Disease Clinical Clues to Differentiate from AE

Facial cellulitis Indurated, painful, often associated with fever, can be present for days

Acute contact: allergic or photodermatitis Associated with exposure history, itching, vesiculation, lasts longer than 24-48 h, type IV 
hypersensitivity

Crohn’s disease of mouth and lips Causes granulomatous swelling of lips complicated by lymphedema
Patients often show cobblestone thickening of buccal mucous membranes

Hypocomplementemic urticarial vasculitis 
syndrome (HUVS)

Leukocytoclastic vasculitis, severe angioedema, laryngeal edema, associated with chronic 
obstructive pulmonary disease, arthritis, arthralgia, glomerulonephritis, and uveitis 
Presence of anti-C1q antibodies

Dermatomyositis, systemic lupus 
erythematosus, polymyositis, Sjögren’s 
syndrome

Presents with heliotrope (violaceous) edema of the eyelids (dermatomyositis only), malar 
rash, photosensitivity, oral ulcers and arthralgias

Hydrostatic edema Accumulation of soft tissue edema from increased capillary hydrostatic pressure 
secondary to various causes, including heart failure

Tumid discoid lupus Red edematous plaques on light-exposed areas of the face; persistent; may cause 
scarring

Ascher syndrome Recurrent episodes of eyelid edema leading to blepharochalasis

Melkersson-Rosenthal syndrome Granulomatous swelling of lips that is persistent; can be associated with lingua plicata 
and/or Bell’s palsy

Superior vena cava syndrome Edema of the eyelids and lips, associated with venous engorgement

Gleich syndrome: episodic angioedema with 
eosinophilia

Present with fever, weight gain, eosinophilia, increased serum major basic protein

Schnitzler’s syndrome: macroglobulinemia 
secondary to monoclonal IgM

Nonpruritic urticarial eruption and edema, fevers, bone pain, increased erythrocyte 
sedimentation rate

Muckle-Wells syndrome Periodic attacks of urticaria, fever, and limb pains, progressive perceptive nerve deafness, 
renal amyloidosis, autosomal dominant trait

Cheilitis granulomatosa/Miecher’s cheilitis Idiopathic episodes of recurrent edema that lead to permanent enlargement of lips

Hypothyroidism Puffiness of face and lips; cold, dry skin; dry, coarse, brittle hair; pretibial myxedema

Trichinosis Periorbital edema, history of eating raw/undercooked meat, myalgias, abdominal pain, 
diarrhea, vomiting

Filarial parasites Lymphangitis that looks like chronic edematous swelling in lower extremities, localized 
areas of edema where adult worms live in subcutaneous tissues, history of visiting 
Central/West Africa

Facial lymphedema Classically associated with rosacea or, rarely, Melkersson-Rosenthal syndrome

Oncotic edema Accumulation of soft tissue edema from decreased plasma colloid osmotic pressure 
secondary to hypoproteinemia, often related to liver or renal disease
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(decreased C1q) angioedema. The pres-
ence of anti-C1-INH autoantibodies 
is required in the diagnosis of acquired 
angioedema type II. Diagnosis of 
hereditary and acquired cases of 
angioedema requires a high index 
of suspicion from the provider, and 
these diagnoses historically have been 
delayed. In 1977, the average delay in 
diagnosing HAE was 22 years from 
onset of symptoms to diagnosis, and 
more recent data from 2013 found a 
diagnostic delay of about 8.5 years.32,33

There is currently no established test 
to diagnose ACE inhibitor-induced 
angioedema, which is currently a clinical 
diagnosis despite evidence of predis-
position. Allergic angioedema can be 
evaluated via measurement of serum 
tryptase level, a sensitive marker of mast 
cell degranulation that increases during 

exacerbations, as well as more specific 
IgE testing as indicated.34  

ED Management and 
General Treatment

The initial ED evaluation of patients 
presenting with angioedema will pro-
vide vital information regarding that 
patient’s cardiopulmonary stability. (See 
Figures 3 and 4.) Patients exhibiting any 
airway or hemodynamic risk or compro-
mise should receive IV access immedi-
ately, supplemental O2, continuous pulse 
oximetry, capnography (when available), 
and a cardiac monitor. As providers 
proceed through the primary survey, the 
airway must be examined properly to 
ensure patency, and, if compromised, a 
decision should be made quickly regard-
ing when and how the airway should be 
secured. After this decision point and 

subsequent management, determining 
the type of angioedema involved will 
dictate treatment. (See Table 4.) If the 
type of angioedema is unknown and 
the emergency physician believes the 
patient could be having an anaphylactic 
reaction, IM epinephrine 0.01 mg/kg 
of concentration 1 mg/mL (up to 0.3 
mg in children and 0.5 mg in adults) 
should be given. (Note that as of May 
2016, epinephrine 1:1000 is labeled 
1 mg/mL). Oral (PO), IV, or IM H1 
antagonists (i.e., diphenhydramine 50 
mg), and PO, IV, or IM corticosteroids 
(i.e., IV solumedrol 1-2 mg/kg up to 
125 mg/dose) will treat allergic angio-
edema effectively but also can be used 
to treat individuals with angioedema of 
unknown etiology. An oral or IV H2 
antagonist, such as famotidine, may 
be added if potential histaminergic 

Figure 3. Angioedema Airway Algorithm35

Determine location and severity of angioedema

Limited to face and/or anterior tongue Involving oral cavity and/or oropharynx

Type 1 angioedema

Eliminate inciting agent, intravenous steroids, 
intravenous antihistamines

No response Response

Admit to ward for 
observation

Discharge from emergency 
room, follow-up with 
physician, eliminate inciting 
agent

Fiberoptic pharyngoloaryngoscopy

Type 2 or 3

Mild to moderate base of tongue 
or floor of mouth edema (type 2) 
or glottic swelling (type 3)

Severe base of tongue and/
or floor of mouth edema or 
airway obstruction

Eliminate inciting agent, 
intravenous steroids, 
intravenous antihistamines

Fiberoptic intubation in 
operating room

No response Response

If unsuccessful

Cricothyrotomy or 
tracheotomyAdmit to intensive 

care unit
Admit to ward

Source: Chiu AG, Newkirk KA, Davidson BJ, et al. Angiotensin-converting enzyme inhibitor-induced angioedema: A multicenter review 
and an algorithm for airway management. Ann Otol Rhinol Laryngol 2001;110:834. Copyright © 2001. Reproduced by permission from 
SAGE Publications, Inc.
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symptoms do not seem to be alleviated 
with H1 antagonists alone.36-38

Patients on beta-blocker therapy may 
not respond effectively to IM epineph-
rine, and may require doses of glucagon 

to mitigate the activity of their beta-
blocker and allow the full effect of any 
administered epinephrine (1-5 mg IV 
glucagon over five minutes for adults, 
can also be given as an infusion).39 

Nebulized racemic epinephrine (0.5-
0.75 mL of 2.25% solution mixed with 
2-3 mL of normal saline) has been 
suggested to reduce oral and laryngeal 
edema temporarily while preparing for 

Figure 4. Treatment Algorithm35,37,49-51

Does the patient present with hypoxia, 
visibly increased work of breathing, 

hoarseness, voice change, odynophagia, 
or stridor?

Intubate for airway protection 
utilizing awake nasotracheal 

technique as first-line approach

Administer IM Epi, H1 antagonist, H2 antagonist, 
and corticosteroids as indicated. If HAE known or 
no response seen with initial treatments, consider 

using HAE treatments for acute attacks

Administer IM Epi, H1 
antagonist, H2 antagonist, and 
corticosteroids. If HAE known 

or no response seen with initial 
treatments, consider using HAE 

treatments for acute attacks

Admit to ICU until mucosal 
edema has subsided

Does patient have laryngeal edema or 
supraglottic edema or edema of the floor of the 

mouth?

Admit to ICU until mucosal 
edema has subsided

Does patient have concerning 
symptoms or exam findings (not 

laryngeal edema or supraglottic edema 
or edema of the floor of the mouth)?

Admit to non-ICU bed 
until edema stabilizes or 

subsides

Has the patient had disease 
progression while in the ED or 
do you anticipate barriers to 
urgent outpatient follow-up?

Admit to non-ICU bed 
until edema stabilizes 

or subsides

Does the patient have 
isolated cutaneous or 

mucosal edema without 
risk of airway compromise?

Observe for 6 hours and if 
no progression, discharge 

home with early outpatient 
follow-up plan

Consider admission to non-
ICU bed for patients with 
extensive edema and/or 
concerning risk factors or 

comorbidities

Yes
No

Yes No

Yes No

Yes

Yes

No

No
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airway intervention.40 Patients who are 
hypotensive or hemodynamically unsta-
ble should receive aggressive intravenous 
fluids and pressors.

For patients presenting with sig-
nificant intraoral and respiratory tract 
swelling, endotracheal intubation may 
be necessary. (See Figure 5.) Supraglottic 

rescue devices, such as laryngeal mask 
airways (LMA) and King Laryngeal 
Tubes, have limited use and increased 
risk of failure in acute angioedema 
presentations because of the potential 
for vocal cord and epiglottis involve-
ment. Awake fiberoptic nasotracheal 
intubation is consistently the preferred 
technique to intubate patients with 
acute oral angioedema.41 Awake intuba-
tion techniques utilizing sedatives and 
local anesthetics are favored, as they 
allow patients to protect their airway 
for as long as possible while an endotra-
cheal tube is passed into the trachea. In 
comparison, standard orotracheal rapid 
sequence intubation (RSI) using induc-
tion and paralytic medication causes 
relaxation of the edematous epiglottis 
and other intraoral tissues, which can 
sag and obstruct the larygnoscopist’s 
view. This decreased visibility greatly 
reduces the likelihood of successfully 
passing an endotracheal tube and could 
lead to a disastrous “cannot intubate, 
cannot ventilate” scenario. RSI should 
be used with caution in these patients.

Attempts at awake fiberoptic 

intubation can be performed in either 
the ED or operating room, and, when 
emergently available, involve anesthe-
sia and surgical staff. The physician 
should be prepared to perform an 
emergent cricothyrotomy.35,41,42 A dif-
ficult airway cart, if available, should 
be at the bedside to provide a variety 
of airway options. Video laryngoscopes 
and fiberoptic intubation equipment, if 
available, may be useful. A recent study 
by Chomansky et al showed decreased 
time to intubation with airway angio-
edema via video laryngoscope compared 
to fiberoptic nasotracheal intubation, 
and no statistical difference in first pass 
attempts, although this has not been 
validated in a larger study.43  

In 1999, to aid providers in airway 
angioedema decision-making, Ishoo et 
al published a staging system guiding 
angioedema management and disposi-
tion that was based on the location of a 
patient’s airway edema. Patients exhib-
iting only facial and lip changes were 
considered stage I, and staging increased 
as edema approached the larynx, with 
stage II for edema of the soft palate, 

Table 4. Treatment of Acute Attacks of HAE and Acquired Angioedema2,36,38,44-47

Drug Brand 
Name

Mechanism of 
Action

Dose Route of  
Administration

Approved for self-
administration?

Time to 
Symptom 

Relief

Side Effects

Plasma 
derived 
C1-INH

Berinert C1-INH 
replacement

20 U/kg
500-1,000 U 
in less severe 
attacks

IV Yes 30 min (high 
dose)

Anaphylaxis, 
blood-borne 
infection risk

Cinryze C1-INH 
replacement

1,000 U, 2nd 
dose 1 hour 
later

IV Yes 4 hours Anaphylaxis, 
blood-borne 
infection risk.

rhC1-INH Ruconest, 
Rhucin

C1-INH 
replacement

50 U/kg or  
4,200 U

IV No 90 min Anaphylaxis in 
rabbit-sensitized 
patients

Icatibant Firazyr Bradykinin 
B2-receptor 
antagonist

30 mg q 6 hours
90 mg max/24 
hours

SC Yes 2 hours Transient 
erythema, 
wheal/pain at 
injection site

Ecallantide Kalbitor Kallikrein 
inhibitor

30 mg q 1 hour
60 mg max/24 
hours

SC No 90 min Anaphylaxis, 
antidrug 
antibodies

FFP C1-INH 
replacement

1-3 U IV No 45 min CHF 
exacerbation, 
possibly 
worsened 
symptoms

Figure 5. Intubated  
Patient with Oral  
Angioedema

Photo reproduced with permission from 
the West Indian Medical Journal.
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stage III for lingual edema, and stage 
IV for laryngeal edema. Stage III usu-
ally (67%) and stage IV always (100%) 
necessitated ICU admission, and acute 
airway intervention was required in 
7% of stage III and 24% of stage IV 
patients.48 More recently, Chiu et al 
created an algorithm for intubation 
based on a grading system of the degree 
of angioedema at the time of patient 
presentation.35 They used three clas-
sifications as follows: type 1, limited to 
the face and oral cavity, excluding floor 
of mouth; type 2, edema of the floor 
of mouth and/or oropharynx; and type 
3, oropharyngeal edema that extended 
to supraglottic/glottis structures. (See 
Figure 3.)

In the management of hereditary 
angioedema, antihistamines and cor-
ticosteroids will have no effect on the 
pathology of the disease,2 but they also 
are unlikely to negatively affect the 
patient. Thus, the empiric approach 
described above, if initiated in the ED, 
is neither harmful nor unreasonable. 
In the past, fresh frozen plasma (FFP) 
and C1-inhibitor concentrate were 
the mainstay of treatment of HAE; 
however, newer treatments are now 
available. FFP is successful in treat-
ing HAE when it includes C1-INH. 
It is dosed between 1-3 units (U) and 
is successful in improving symptoms 
within 45 minutes.45-47 However, some 
patients actually have become more 
edematous after receiving FFP, and, 
thus, it is not recommended in cases 
of life-threatening laryngeal edema.3 

Beinert is a C1-inhibitor concentrate 
that is administered intravenously at 
various doses, depending on the severity 
of the reaction, and is effective in reliev-
ing symptoms within 30 minutes at the 
highest dose. Life-threatening attacks, 
such as laryngeal edema or severe oral 
edema, require 20 U/kg IV. Non-life-
threatening attacks can be treated 
with 500 U or 1,000 U IV.37 Cinryze 
is another C1-INH concentrate effec-
tive for relieving symptoms within 
four hours. It is dosed at 1,000 U, with 
a second dose given one hour later, if 
necessary. Cinryze has been associated 
with thrombotic events, but no causal 
link or frequency has been demon-
strated.52 Recombinant human C1-INH 
(rhC1INH) is given in doses of 50 U/
kg or 4,200 U IV and is effective for 
relieving symptoms within 90 minutes. 
Ecallantide is a kallikrein inhibitor that 
is given subcutaneously at a dose of 30 
mg, relieves symptoms within 90 min-
utes, and may be repeated once.36,38,44 
Icatibant is a bradykinin B2 receptor 
antagonist that is given subcutaneously 
at a dose of 30 mg, relieves symptoms 
within two hours, and can be repeated 
up to two times every six hours in a 
24-hour period.36,38,44 The most exciting 
aspect of these newer treatments is their 
ability to be taken at home, excluding 
ecallantide and rhC1INH.  

C1-INH concentrates, icati-
bant, and ecallantide are expensive 
($5,000-$10,000/dose).53

In stark contrast to the above, investi-
gations into effective medical treatment 

of ACE inhibitor-induced angioedema 
have been largely fruitless to date. 
Numerous studies evaluating the effi-
cacy of therapies used for other angio-
edema types have shown no benefit, and 
currently the best treatment for ACE 
inhibitor-induced angioedema contin-
ues to be airway management and sup-
portive care. Emergency providers often 
will administer medications, including 
antihistamines and corticosteroids, 
empirically to these patients. In 2015, 
Bas et al evaluated the use of icatibant 
compared to standard antihistamine 
and steroid therapy for ACE inhibitor-
induced angioedema, and found that 
patients receiving icatibant had resolu-
tion of symptoms 70% faster than the 
control group (8.0 hours vs. 27.1 hours, 
P = 0.002).54 However, Shire’s CAMEO 
study, also in 2015, found no statisti-
cally significant difference in time that 
patients with ACE inhibitor-induced 
angioedema improved to meet discharge 
criteria after receiving icatibant when 
compared to placebo (P = 0.63), as well 
as no statistical difference in time to 
symptom relief.55 Similarly, a 2014 study 
by Lewis et al found that ecallantide 
failed to improve ACE inhibitor-
induced angioedema when compared to 
placebo.56 

The most important message emer-
gency providers should take from the 
above results is that ACE inhibitor-
induced angioedema, which is under-
stood to be bradykinin-mediated, 
should not be expected to respond to 
antihistamines and glucocorticoids. In 

Table 5. Prophylaxis of HAE and Acquired Angioedema

Drug Brand Name Mechanism of 
Action

Dose Route of  
Administration

Side Effects

Plasma derived 
C1-INH

Cinryze C1-INH replacement 1,000 U every 3-4 days IV Anaphylaxis, blood-borne 
infection risk

rhC1-INH Ruconest, 
Rhucin

C1-INH replacement 50 U/kg/week IV Anaphylaxis, blood-borne 
infection risk

Androgen Danazol Unknown 50-300 mg/day PO Hepatotoxicity, liver 
tumors, male secondary sex 
characteristics in women

Stanozolol Unknown 2-4 mg/day PO Hepatotoxicity, liver 
tumors, male secondary sex 
characteristics in women

Tranexamic acid Cyklokapron, 
Lysteda

Binds plasminogen 
binding sites

Adults: 1 g twice daily
Peds: 20 mg/kg/day

PO Anaphylaxis, seizures, 
thromboembolism, cerebral 
edema
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addition, current evidence also shows no 
consistent efficacy in the use of brady-
kinin receptor antagonists or kallikrein 
inhibitors. Thus, in all cases of ACE 
inhibitor-induced angioedema in the 
ED, airway management and stabiliza-
tion should be of paramount impor-
tance, and medical therapies can not yet 
be relied upon.

Disposition
As recommended by Chiu in the 

algorithm in Figure 3, disposition of 
patients with non-allergic angioedema 
will depend on whether there was air-
way involvement and what level of acute 
management was required. Intubated 
patients should be admitted to the 
ICU for further evaluation and treat-
ment as indicated. Patients with airway 
edema not requiring emergent airway 
procedures can be admitted to the 
floor or ICU, or even discharged home, 
depending on the location and extent of 
involvement. 

Patients with allergic angioedema are 
at risk for biphasic anaphylactic reac-
tions, which typically occur within 10 
hours after initial treatment. Disposition 
of patients with anaphylaxis should 
be guided by the severity of their 
symptoms and response to treatment 
in the ED. According to the 2015 
practice parameter update from the 
Joint Council of Allergy, Asthma, and 
Immunology, patients with non–life-
threatening symptoms can be observed 
for four to eight hours if initial treat-
ment is effective, and discharged if 
there is no recurrence. Patients with 
recurrence requiring a second dose of 
epinephrine, patients with history of 
an ingested allergen, or those patients 
with particularly severe or concern-
ing presentations, such as evidence of 
significant cardiovascular and respira-
tory involvement, warrant either longer 
observation in the ED or admission for 
observation.57

In all cases of angioedema, after relief 
or resolution of angioedema attacks, 
potential causes should be investigated. 
Patients should discontinue suspected 
inciting medications (such as ACE 
inhibitors, new antibiotic prescrip-
tions, etc.) immediately, should avoid 
suspected inciting allergens, and should 
receive appropriate warnings and 

precautions regarding these suspected 
causes. It is recommended that all 
patients with new allergic reactions be 
referred to an allergist. ACE inhibitors 
should be replaced with antihyperten-
sive medications not in the ACE inhibi-
tor, angiotensin II receptor blocker, or 
direct renin inhibitor classes; patients 
should be instructed to follow up with 
their primary physician to review any 
medication changes.58-60  

Patients being discharged after 
complete resolution of an allergic 
angioedema and/or anaphylactic reac-
tion should be given an auto-injectable 
epinephrine prescription and should be 
instructed personally in its use; how-
ever, these patients do not need to be 
prescribed antihistamines or corticoste-
roids upon discharge.57 Chronic cases 
of allergic angioedema can be treated 
with H1-receptor antagonists such as 
cetirizine, or even long-term, low-dose 
steroids in refractory cases.61

Several established therapies, such as 
attenuated androgens, C1-INH concen-
trates, and recombinant C1-INH, cur-
rently are used to help prevent attacks 
of HAE. (See Table 5.) Low-dose andro-
gens include danazol and stanozolol 
and are dosed at 50-300 mg/day and 
2-4 mg/day, respectively.2,38 Cynryze is 
the only C1-INH concentrate currently 
approved for preventive use with a dose 
of 1,000 U every 3-4 days. rhC1-INH 
also has been shown to be effective 
in prevention when dosed at 50 U/
kg weekly. Tranexamic acid is another 
preventive medication for HAE and is 
dosed at 1 g twice daily in adults or 20 
mg/kg in children. The above treatments 
are similarly efficacious in preventing 
attacks of acquired angioedema when 
coupled with active treatment of the 
underlying disease.

In the treatment of idiopathic angio-
edema, low doses of H2 antagonists 
during the day along with H1 antago-
nists at night have been shown to be 
very effective. For patients who fail to 
respond to antihistamine therapy, cyclo-
sporine in dosages of 2.5-4 mg/kg/day 
for a maximum of three months can be 
considered, with one trial demonstrat-
ing 80% of patients experiencing near or 
complete resolution.2,62 Those who did 
not respond were given another round 
of cyclosporine or started instead on 

methotrexate. IVIG, plasmapheresis, 
and low doses of corticosteroids also 
may be given.

Summary
Angioedema is a complex and poten-

tially deadly condition that has multiple 
causes, not all of which are well under-
stood. While some etiologies do have 
medical therapies available, all variants 
can present with life-threatening airway 
edema, which must be addressed rapidly 
if found. Angioedema is a diagnosis 
that cannot be missed when it enters 
the ED. Approach each suspected case 
with a thorough history, physical exam, 
and the appropriate clinical suspicion. 
Determine if a patient is presenting 
with urticaria, angioedema, anaphylaxis, 
or combinations of these. Remember 
that angioedema, in contrast to urti-
caria, takes place in the subcutaneous 
and submucosal layers, lasts between 
24-48 hours, exhibits pink/skin-colored 
edema, is more likely accompanied by 
pain than itching, and can be compli-
cated by abdominal pain and airway 
compromise. Be familiar with the 
differential diagnosis of angioedema, 
and utilize a thorough history and 
physical exam in assessing for these 
pseudoangioedemas. 

The role of prehospital providers 
should focus on assessment and sta-
bilization of the ABCs while rapidly 
transporting these patients to the 
nearest ED. If patients show any evi-
dence of hemodynamic or respiratory 
changes, both prehospital and ED staff 
should immediately obtain IV access 
(two large-bore IVs preferred), provide 
supplemental oxygen, and connect the 
patient to continuous pulse oximetry 
and a heart monitor. During the pri-
mary survey, providers should determine 
their comfort level with the patient’s 
airway and whether or not interven-
tion is necessary using the algorithm 
depicted in Figure 3. Once the airway is 
considered stable or has been protected, 
providers then can proceed through 
the primary and secondary surveys, 
intervening as indicated. Knowing the 
type of angioedema will help expe-
dite the correct treatment for these 
patients. Providers should be familiar 
with the availability and accessibility 
of associated pharmacological agents 
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and should ensure there are personnel 
trained in the appropriate preparation 
and administration of these medica-
tions. Finally, providers can utilize 
the algorithm depicted in Figure 4 to 
develop comfort and understanding of 
the appropriate disposition of patients 
with angioedema, whether they require 
admission or can be safely discharged 
home. 
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a. Thyroxine 
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d. asphyxiation from airway edema. 
6. Which is the imaging modality of 

choice in evaluating for intestinal 
angioedema? 
a. Contrast-enhanced computed 

tomography 
b. Ultrasound 
c. Magnetic resonance imaging 
d. Plain radiology

7. Laboratory evaluation for heredi-
tary angioedema begins with mea-
suring serum: 
a. C1-INH function. 
b. C4 level. 
c. C1-INH level. 
d. tryptase level. 

8. Patients who experience angio-
edema while using an ACE inhibi-
tor antihypertensive medication 
would be least likely to experience 
recurred angioedema if switched to: 
a. a different ACE inhibitor. 

b. a direct renin inhibitor. 
c. an angiotensin receptor blocker.
d. a thiazide diuretic.

9. It is recommended that patients 
who are determined safe for dis-
charge home after resolved anaphy-
laxis should be prescribed which 
one of the following? 
a. H1 antagonist 
b. Autoinjectable epinephrine 
c. H2 antagonist 
d. Corticosteroids 
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Exclusive to our subscribers RAPID ACCESS MANAGEMENT GUIDELINES

Understanding and Management of Angioedema  
in the Emergency Department

Types of Angioedema 

Syndrome Pathophysiology Patients 
A� ected

Prevalence C4 Level C1-INH 
Antigen

C1-INH 
Function

C1q Level

Type I HAE Mutation in SERPING1 
gene causing C1 
inhibitor de� ciency

All ~1 : 50,000 Low Low Low Normal

Type II HAE Mutation in SERPING1 
gene causing functional 
C1 inhibitor de� ciency

All ~1 : 250,000 Low Normal Low Normal

HAE with normal 
C1-INH (formerly 
called type III HAE)

Unknown All, but many 
more women

Unknown Normal Normal Normal Normal

Acquired C1-INH 
de� ciency

Excessive consumption 
of C1 inhibitor leading 
to de� ciency

Older patients ~1 : 250,000 Low Low Low Low

ACE inhibitor–
induced

Inhibition of bradykinin 
catabolism

All, but increased 
in African-
Americans

~1 : 250 Normal Normal Normal Normal

Allergic Sensitization of mast 
cells by IgE

All Unknown Unknown Unknown Unknown Unknown

Idiopathic Sensitization of mast 
cells by IgG, linked with 
autoimmune thyroid 
disease

All Unknown Unknown Unknown Unknown Unknown

Nonhistaminergic 
idiopathic

Unknown Unknown Unknown Normal Normal Normal Normal

Differential Diagnosis of Angioedema: Pseudoangioedema

Disease Clinical Clues to Di� erentiate from AE

Facial cellulitis Indurated, painful, often associated with fever, can be present for days

Acute contact: allergic or photodermatitis Associated with exposure history, itching, vesiculation, lasts longer than 24-48 h, type IV 
hypersensitivity

Crohn’s disease of mouth and lips Causes granulomatous swelling of lips complicated by lymphedema
Patients often show cobblestone thickening of buccal mucous membranes

Hypocomplementemic urticarial vasculitis 
syndrome (HUVS)

Leukocytoclastic vasculitis, severe angioedema, laryngeal edema, associated with chronic 
obstructive pulmonary disease, arthritis, arthralgia, glomerulonephritis, and uveitis 
Presence of anti-C1q antibodies

Dermatomyositis, systemic lupus 
erythematosus, polymyositis, Sjögren’s 
syndrome

Presents with heliotrope (violaceous) edema of the eyelids (dermatomyositis only), malar 
rash, photosensitivity, oral ulcers and arthralgias

Hydrostatic edema Accumulation of soft tissue edema from increased capillary hydrostatic pressure 
secondary to various causes, including heart failure

Tumid discoid lupus Red edematous plaques on light-exposed areas of the face; persistent; may cause 
scarring

Ascher syndrome Recurrent episodes of eyelid edema leading to blepharochalasis

Melkersson-Rosenthal syndrome Granulomatous swelling of lips that is persistent; can be associated with lingua plicata 
and/or Bell’s palsy

Superior vena cava syndrome Edema of the eyelids and lips, associated with venous engorgement

Gleich syndrome: episodic angioedema with 
eosinophilia

Present with fever, weight gain, eosinophilia, increased serum major basic protein

Schnitzler’s syndrome: macroglobulinemia 
secondary to monoclonal IgM

Nonpruritic urticarial eruption and edema, fevers, bone pain, increased erythrocyte 
sedimentation rate

Muckle-Wells syndrome Periodic attacks of urticaria, fever, and limb pains, progressive perceptive nerve deafness, 
renal amyloidosis, autosomal dominant trait

Cheilitis granulomatosa/Miecher’s cheilitis Idiopathic episodes of recurrent edema that lead to permanent enlargement of lips

Hypothyroidism Pu�  ness of face and lips; cold, dry skin; dry, coarse, brittle hair; pretibial myxedema

Trichinosis Periorbital edema, history of eating raw/undercooked meat, myalgias, abdominal pain, 
diarrhea, vomiting

Filarial parasites Lymphangitis that looks like chronic edematous swelling in lower extremities, localized 
areas of edema where adult worms live in subcutaneous tissues, history of visiting 
Central/West Africa

Facial lymphedema Classically associated with rosacea or, rarely, Melkersson-Rosenthal syndrome

Oncotic edema Accumulation of soft tissue edema from decreased plasma colloid osmotic pressure 
secondary to hypoproteinemia, often related to liver or renal disease

Comparison of Features of Angioedema  
and UrticariaTable 1. Comparison of Features of Angioedema and 
Urticaria1

Feature Urticaria Angioedema
Pathology Extensive vasodilation, 

little edema, and sparse 
perivascular in� ltrate 
of mainly neutrophils, 
eosinophils, monocytes, 
and T-lymphocytes in the 
papillary dermis layer

Extensive edema, little vasodilation, and 
little or no cellular in� ltrate, except in 
allergic angioedema where eosinophils 
may be seen in the reticular dermal, 
subcutaneous/submucosal layers

Location Skin only Skin and mucosa, particularly the eyelids 
and lips

Duration Transitory (usually lasts 
< 24 hours)

Transitory (usually lasts between 24-48 
hours)

Physical signs Red patches and wheals Pink or skin-colored swelling

Symptoms Usually associated with 
an itch
Pain and tenderness 
uncommon

May or may not be itchy
Can be accompanied by pain and 
tenderness
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Treatment of Acute Attacks of HAE and Acquired Angioedema

Treatment Algorithm

Drug Brand 
Name

Mechanism of 
Action

Dose Route of 
Administration

Approved for 
self-administra-

tion?

Time to 
Symptom 

Relief

Side E� ects

Plasma 
derived 
C1-INH

Berinert C1-INH 
replacement

20 U/kg
500-1,000 U 
in less severe 
attacks

IV Yes 30 min (high 
dose)

Anaphylaxis, 
blood-borne 
infection risk

Cinryze C1-INH 
replacement

1,000 U, 2nd 
dose 1 hour 
later

IV Yes 4 hours Anaphylaxis, 
blood-borne 
infection risk.

rhC1-INH Ruconest, 
Rhucin

C1-INH 
replacement

50 U/kg or  
4,200 U

IV No 90 min Anaphylaxis in 
rabbit-sensitized 
patients

Icatibant Firazyr Bradykinin 
B2-receptor 
antagonist

30 mg q 6 hours
90 mg max/24 
hours

SC Yes 2 hours Transient 
erythema, 
wheal/pain at 
injection site

Ecallantide Kalbitor Kallikrein 
inhibitor

30 mg q 1 hour
60 mg max/24 
hours

SC No 90 min Anaphylaxis, 
antidrug 
antibodies

FFP C1-INH 
replacement

1-3 U IV No 45 min CHF 
exacerbation, 
possibly 
worsened 
symptoms

Does the patient present with hypoxia, 
visibly increased work of breathing, 

hoarseness, voice change, odynophagia, 
or stridor?

Intubate for airway protection 
utilizing awake nasotracheal 

technique as � rst-line approach

Administer IM Epi, H1 antagonist, H2 antagonist, 
and corticosteroids as indicated. If HAE known or 
no response seen with initial treatments, consider 

using HAE treatments for acute attacks

Administer IM Epi, H1 
antagonist, H2 antagonist, and 
corticosteroids. If HAE known 

or no response seen with initial 
treatments, consider using HAE 

treatments for acute attacks

Admit to ICU until mucosal 
edema has subsided

Does patient have laryngeal edema or 
supraglottic edema or edema of the � oor of the 

mouth?

Admit to ICU until mucosal 
edema has subsided

Does patient have concerning 
symptoms or exam � ndings (not 

laryngeal edema or supraglottic edema 
or edema of the � oor of the mouth)?

Admit to non-ICU bed 
until edema stabilizes or 

subsides

Has the patient had disease 
progression while in the ED or 
do you anticipate barriers to 
urgent outpatient follow-up?

Admit to non-ICU bed 
until edema stabilizes 

or subsides

Does the patient have 
isolated cutaneous or 

mucosal edema without 
risk of airway compromise?

Observe for 6 hours and if 
no progression, discharge 

home with early outpatient 
follow-up plan

Consider admission to non-
ICU bed for patients with 
extensive edema and/or 
concerning risk factors or 

comorbidities

Yes
No

Yes No

Yes No

Yes

Yes

No

No

Prophylaxis of HAE and Acquired Angioedema

Drug Brand Name Mechanism of 
Action

Dose Route of 
Administration

Side E� ects

Plasma derived 
C1-INH

Cinryze C1-INH replacement 1,000 U every 3-4 days IV Anaphylaxis, blood-borne 
infection risk

rhC1-INH Ruconest, 
Rhucin

C1-INH replacement 50 U/kg/week IV Anaphylaxis, blood-borne 
infection risk

Androgen Danazol Unknown 50-300 mg/day PO Hepatotoxicity, liver 
tumors, male secondary sex 
characteristics in women

Stanozolol Unknown 2-4 mg/day PO Hepatotoxicity, liver 
tumors, male secondary sex 
characteristics in women

Tranexamic acid Cyklokapron, 
Lysteda

Binds plasminogen 
binding sites

Adults: 1 g twice daily
Peds: 20 mg/kg/day

PO Anaphylaxis, seizures, 
thromboembolism, cerebral 
edema
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