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The dermatology view of hereditary angio-oedema:
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Abstract

Hereditary angio-oedema (HAE) is characterized by recurrent, localized, non-pitting, non-pruritic, non-urticarial
oedema. Nearly all patients experience skin swelling as a feature of HAE. There may be painful abdominal attacks,
accompanied by nausea and vomiting. The disease is life-threatening should laryngeal oedema occur. HAE results
from a deficiency or dysfunction of C1 inhibitor, a plasma protein with an important role in regulating the contact,
complement and fibrinolytic systems. Effective management of HAE should include a plan for treatment of attacks,
as well as routine and preprocedure prevention. Acute and prophylactic therapy with C1 inhibitor therapy for
correcting the underlying deficiency in HAE is a valuable option.
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Introduction

Hereditary angio-oedema (HAE) is a rare autosomal-dominant
disease caused by mutation in the C1 inhibitor gene, resulting in
deficiency or dysfunction in C1 inhibitor, a human plasma protein
with an important role in regulating the contact, complement and
fibrinolytic systems.'~® The disorder is characterized by intense, dif-
fuse subcutaneous or submucosal oedema, which can involve the
face, extremities, trunk, larynx, abdomen or genitalia. Attacks are
typically recurrent and, in most cases, unpredictable. Cutaneous
manifestations are a common feature of HAE, and in many patients,
the oedema is of such severity that it results in temporary disability
(e.g. inability to write or hold objects in the case of hand oedema).
Abdominal attacks are associated with transient oedema of the
bowel wall and usually present with crampy or colicky pain,
vomiting, diarrhoea, intestinal obstruction and occasionally ascites.”
HAE may be life-threatening, when swelling occurs in the upper
airway, with asphyxiation from laryngeal attacks, being the most
common cause of mortality.*"® Approximately half of all patients
with HAE experience a laryngeal attack during their lifetime.®
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Although the exact incidence of HAE is unknown, prevalence is
estimated to be 1 in 50 000.'"'? There are approximately 1500
known cases of HAE in Germany, alone.™ No sex or race predom-
inance is noted.” Signs may appear at any age, although most cases
of HAE present in childhood, with attacks worsening during
puberty.'*"> Signs typically persist throughout life, but the
frequency and severity of attacks are difficult to predict.'* Obser-
vational studies suggest that trauma can precipitate swelling,
although angio-oedema often occurs without an apparent trigger.

The consequences of HAE are substantial. It is estimated that
up to 30 000 visits to the emergency department in the United
States are attributed to HAE each year.'®'” Patients who present
to emergency departments for severe swelling may be mistakenly
identified as having allergic reactions or even acute gastrointestinal
conditions, possibly leading to inappropriate surgical procedures
in up to 1/3 of patients.'**® Unfortunately, endoscopy to evaluate
acute abdominal pain or indeed any instrumentation of the
oropharynx can worsen the clinical manifestations and produce
potentially fatal results.*
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HAE also has a dramatic negative impact on a patient’s quality
of life*® Cutaneous swelling is often painful and disabling,
preventing patients from working or going to school. Individuals
with HAE are often incapacitated for as many as 20-100 days,
annually,' and up to 42% of patients with HAE may develop
depression.”® Patients trying to manage severe abdominal pain are
known to develop narcotic dependence.”’ In addition, misdiagno-
sis leads to years of ineffective medical therapy and markedly
diminished quality of life, as patients continue to experience
untreated attacks.>'"'®%

Almost all adults with HAE experience cutaneous swelling, with
the upper extremities most commonly affected.'* In one analysis
of 221 German patients with C1 inhibitor deficiency, 97% of
reported oedema episodes involved skin swelling of the extremi-
ties, face, genitals and trunk;'* another study reported skin
involvement in 91% of 226 HAE patients.'® Subcutaneous oedema
is the most common and earliest manifestation in paediatric
patients with HAE.>> Cutaneous attacks are especially disturbing
for HAE patients, because oedema associated with facial or
extremity attacks can be disfiguring and disabling. Cutaneous
oedema is the cardinal sign of HAE for which the dermatologist
may be consulted early in the course of the disease. Awareness of
HAE can contribute to a more timely diagnosis and use of effec-
tive treatments.

C1 inhibitor gene mutation

The general condition of angio-oedema was described by John
Laws Milton in 1876,>* and findings of a hereditary component to
the disease were published by William Osler in 1888.> Nearly a
century later, deficiency of C1 inhibitor as the underlying defect of
HAE was elucidated in a seminal study by Virginia Donaldson
and Richard Evans.” Since that time, understanding of the patho-
physiology and genetic basis of HAE has expanded considerably.
C1 inhibitor is a serine protease inhibitor, belonging to the same
family that includes antitrypsin and antithrombin. It is primarily
synthesized by hepatocytes.* The main function of C1 inhibitor is
regulation of the contact (kallikrein—kinin) system, complement
cascade and intrinsic coagulation cascade.>*

As a primary regulator of both the contact and complement
systems, C1 inhibitor modulates a number of steps that lead to the
production of bradykinin™® (Fig. 1). Because patients with HAE
have low functional ClI inhibitor, the complement and contact
cascades become unregulated during an attack, as C1 inhibitor is
irreversibly consumed in each enzymatic interaction.”® Bradykinin
is subsequently overproduced as a result of diminished C1 inhibitor
function, leading to increased vascular permeability, extravasation
and uncontrolled oedema.

HAE results from mutations in the C1 inhibitor gene located
on chromosome 11; more than 200 different mutations have been
identified in patients with HAE."*”"* The disorder is autosomally
dominant, although 25% of cases are attributed to spontaneous
mutation in individuals with no family history of HAE.***
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There are two major forms of HAE.® Type I is characterized by
a deficiency in Cl inhibitor production, resulting in reduced levels
of both functional and antigenic C1 inhibitor;>>*" approximately
85% of patients with HAE have type I. Approximately 15% of
patients with HAE have type II, which results in secretion of a
mutant C1 inhibitor protein that is dysfunctional. Patients with
type II HAE have normal (or slightly higher than normal) anti-
genic Cl inhibitor levels, but low functional C1 inhibitor levels.®*
Types I and II HAE have indistinguishable clinical presentations.

A third form, type III, is very rare and has been described in
patients who have normal antigenic and functional C1 inhibitor
levels. This type primarily occurs in women with a family history
of angio-oedema.”>** Although similar to types I and II HAE, type

III may be associated with a defect in coagulation factor XII gene.

Clinical presentation and diagnosis

HAE is a rare condition, and many physicians may never encoun-
ter a patient with this disorder. Due to its variable clinical presen-
tation, the differential diagnosis may be confusing. The time until
the diagnosis is made on average ranges from 8 to 22 years after
the initial attack.”**>® The frequency of attacks is extremely
unpredictable and may vary from fewer than one attack per year
to more than one attack per week, and the frequency of recur-
rences can fluctuate during different life stages.*'®*” Attacks may
occur in multiple locations or start in one area and spread to
another location before resolving spontaneously after 2-5 days
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(up to 1 week).”™ The features of HAE include a history of recur-

rent angio-oedema that is non-urticarial and non-pruritic, lasts
longer than 24h and is unresponsive to antihistamines®
(Table 1). Other diagnostic features include unexplained abdomi-
nal pain and early onset of signs (typically <18 years of age when
first attack occurs). HAE should be suspected in patients present-
ing with any of the characteristic signs, especially in the presence
of a positive family history. Attacks may occur without a trigger;
however, precipitating factors that contribute to the onset of an
attack include stress, trauma, infection, menstruation and preg-
nancy.s’”’40 In addition, some medications, such as oestrogen-
containing agents and angiotensin-converting enzyme (ACE)
inhibitors, may also induce HAE attacks. In some patients, angio-
oedema is preceded by prodromes, such as a tingling sensation
and erythema marginatum, a non-raised, serpiginous eruption,
which is reported in up to 50% of patients with HAE.*>**
Nearly all patients present with cutaneous swellings, most
commonly of the hands, arms, legs, feet, trunk, face and
genitalia, with non-pitting oedema characterized by ill-defined
margins®”'*!>?>% (Fig, 2a). Submucosal intestinal oedema or lar-
yngeal swelling also may occur. When oedema affects the viscera,
varying degrees of abdominal obstruction may occur (Fig. 2b).
Typical gastrointestinal manifestations include cramps (that can
be sudden and severe), anorexia, nausea, vomiting, diarrhoea and
tenderness upon palpation. Ascites with fluid accumulation in the
peritoneal cavity may be observed. In the case of laryngeal or facial

© 2012 The Authors

Journal of the European Academy of Dermatology and Venereology © 2012 European Academy of Dermatology and Venereology



Diagnosis and management of hereditary angio-oedema

Complement Pathway

Contact Activation Pathway

C1INH and
Ecallantide
Factor
Xl I
High-molecular—.vyeight o
Factor "~ ~C1INH
Complement WX A /é l
rotease C1 i
p Activation hooo 1 o Fal F—dr oo > l
C1q = C1INH Fibrinolytic Pathway High

1 High-molecular-weight

i _{®T ," ~ '
G W

Assembly of
C3 convertase

1
1—C1INH X
C1q U 1
’ 1

1

I

oF_ cF
o el
£2

I %

1'9

S/ NN g

Plasminogen

1INH

C1INH and
, Ecallantide Cleaved high-
Plasmin molecular-weight
/ kininogen

r
v
@ |

C1INH

Fibrin
degradation

Icatibant—v

Bradykinin
B2 receptor

<-----

Cell membrane

Figure 1 Pathways inhibited by C1 inhibitor (C1 INH) (reproduced from Ref. 6, with permission).

Table 1 Clinical features of hereditary angio-oedema

® Recurrent, non-pitting, non-pruritic angio-oedema

® Angio-oedema lasting longer than 24 h
® Unresponsive to antihistamines or corticosteroids
® No weals

® Unexplained abdominal pain (sudden/severe cramps, anorexia,
nausea, vomiting, diarrhoea, tenderness upon palpation)

® Angio-oedema preceded by a prodrome (tingling sensation,
erythema marginatum)

® Signs gradually worsen over 24-36 h; spontaneously resolve after
2-5 days
® Family history of angio-oedema

® Signs first appear during first or second decade
® Unknown triggers

swelling, risk of asphyxiation is as high as 40% in untreated
patients. >

Conditions resembling HAE, but with a different underlying
pathology, include acquired Cl inhibitor deficiency, allergic

angio-oedema, ACE inhibitor-induced angio-oedema and chronic
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idiopathic angio-oedema®** (Table 2). Acquired CI inhibitor
deficiency is most similar to HAE, except for the absence of a
genetic component.*>*® Acquired C1 inhibitor deficiency is often
the result of a lymphoproliferative disorder and is caused by
increased C1 inhibitor catabolism.*® Onset of acquired C1 inhibitor
deficiency tends to occur in middle age, and there is no family
history. Allergic reactions are the most common form of angio-
oedema, in which a known trigger (e.g. allergy to a bee sting,
food, latex) causes weals and/or pruritus. Allergic attacks are
mediated by histamine and other proinflammatory mediators,
released by mast cells in response to IgE receptor activation and
respond to treatment with antihistamines, corticosteroids or epi-
nephrine; however, these medical interventions are of no clinical
benefit in HAE.® ACE inhibitor-induced angio-oedema typically
affects the lips, face and tongue and is not associated with
pruritus or urticaria. The inhibition of ACE inhibitors leads to
accumulation of bradykinin,"”” with discontinuation of the ACE
inhibitor being the treatment of choice.® The use of ACE inhibi-
tors should be avoided in patients with HAE. Chronic idiopathic
angio-oedema may be diagnosed in individuals who experience
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(b)

Figure 2 (a) Photographs showing facial and extremity swelling
during an attack of hereditary angio-oedema (HAE). (b) CT scan
during abdominal HAE attack shows oedematous bowel wall;
the gut lumen is closed.

three or more episodes per year of angio-oedema in which the
pathology is indeterminant.®

In addition to careful medical and family history, measurement
of biochemical markers is necessary to confirm the diagnosis of
HAE*® (Table 3). Serum complement factor 4 (C4) levels may be
used to screen for HAE.*"”7 C4 levels are low in symptomatic
HAE patients and low in more than 90% of asymptomatic
patients. If C4 levels are in the normal range at initial screening,
the test should be repeated during an attack. Measurement of anti-
genic and functional C1 inhibitor levels distinguishes between type
I (low antigenic and functional Cl1 inhibitor levels) and type II
(normal or elevated antigenic C1 inhibitor level, low functional C1
inhibitor activity) HAE. Measurement of complement proteolytic
protein, Clq, differentiates HAE from acquired C1 inhibitor defi-
ciency, because C1q levels are normal in HAE and typically low in
acquired Cl inhibitor deficiency. Serum complement proteins are
normal in allergic, ACE inhibitor-induced and chronic idiopathic
forms of angio-oedema.

Treatment considerations

Because HAE is mediated by bradykinin, treatments used for other
forms of angio-oedema (e.g. corticosteroids, antihistamines) are
not effective. Obviously, patients with HAE should avoid known
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triggers that precipitate attacks.’ For example, ACE inhibitors are
contraindicated, and women should not take exogenous oestro-
gens, including oral contraceptives.

Acute treatment

Acute treatment options for HAE include C1 inhibitor replace-
ment therapy (human or recombinant) and targeted therapies that
act at specific points in the kallikrein-kinin (contact) system,
including icatibant (Firazyr®), a selective competitive bradykinin
type 2-receptor antagonist49’5°, and ecallantide (Kalbitor®), a
recombinant kallikrein inhibitor®® (Table 4). Rapid replacement of
C1 inhibitor is a good option for managing acute HAE attacks,
including laryngeal oedema,'"**** with signs beginning to abate
within 30-60 min of infusion.”>™>® With proper training, selected
patients may have the option to self-administer Cl inhibitor

therapy.”

Routine prevention of HAE attacks

Patients with HAE may benefit from routine prophylactic therapy,
if they have frequent or severe attacks, poor quality of life, or
history of laryngeal attacks.'>'>*">” Mortality from HAE has
decreased with the use of prophylactic therapy.'®'® Attenuated
androgens, antifibrinolytic agents and nanofiltered C1 inhibitor
are options for routine prevention*® (Fig. 3).

Attenuated androgens, such as danazol, oxandrolone and stan-
ozolol, have been used to manage HAE since the 1960s and have
been considered the gold standard for prophylaxis in many coun-
tries.®” Androgens may be administered orally to reduce both the
frequency and severity of attacks,’" although slow onset of action
(~48 h) limits utility during an attack. They may also be difficult
to administer during abdominal attacks. Androgens are known to
increase hepatic synthesis of C1 inhibitor, although the exact
mechanism is unclear.’* International consensus guidelines
propose two options for therapeutic dosing with an aim of main-
taining HAE control and minimizing adverse effects: (1) achieving
initial control of attacks with higher doses (400—600 mg daily) and
gradually tapering to a dose that maintains effective control or (2)
starting with a low dose and gradually increasing until an effective
dose is achieved.""'** Danazol 200 mg once daily is recom-
mended as the highest long-term dosage for HAE prevention.*®
There are a number of drawbacks with androgen therapy in terms
of anabolic (weight gain, increased skeletal muscle mass, increased
haematopoiesis, increased bone density, salt and water retention
and abnormal lipid metabolism) and androgenic (development of
male sex characteristics, increased hair growth, acne, behavioural
changes and infertility) side-effects.'>'> These agents should not
be used in pregnant or lactating women or individuals with renal,
hepatic or cardiac dysfunction. Androgen therapy is not recom-
mended for children due to the potential for androgens to affect
behaviour, as well as growth and development, namely premature

6,23

closure of epiphyseal plates. In  Germany, androgenic

derivatives, including danazol, are not approved for HAE and are
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Table 2 Comparison of angio-oedema types (adapted from Ref.**, with permission)
Type Features Clinical presentation Laboratory findings
HAE type | 80-85% of HAE cases Oedema present in extremities, C1 INH low (antigenic
Autosomal-dominant inherited Gl tract, respiratory tract and functional)
disorder, family history in majority Life-threatening laryngeal oedema C4 low
(approximately 20-25% a major concern C1g normal (compare AAE)
spontaneous mutation) Abdominal swelling accompanied
No sex or race pattern by pain, vomiting, diarrhoea
Signs appear second decade Urticaria absent
(or earlier)-severity
may increase postpuberty
Triggers often unknown
HAE type Il 15-20% of HAE cases As for HAE type | C1 INH normal/elevated
(family history, sex/race pattern, but dysfunctional
triggers as above) C4 low; C1q normal
(compare AAE)
HAE type llI Recurrent AE in female Indistinguishable from C1 INH normal (antigenic
population types | and Il and functional)
Origin unclear may involve C4 normal
abnormal expression of factor
Xl gene, leading to increased
generation of bradykinin
AAE type | Linked to underlying Signs similar to HAE C1 INH/C4 low
lymphoproliferative disorder C1q reduced (compare HAE)
(B cell)
No family history/genetic link
Signs appear later in life
(typically fourth decade)
AAE type Il Autoantibodies produced against Signs similar to HAE C1 INH/C4 low
C1 INH (mainly 1gG but C1q reduced (compare HAE)
IgA/IgM have been noted)
bind to active site
No family history/genetic link
Signs appear later in life
(typically fourth decade)
Allergic AE Most common form of AE triggers Oedema (most often face or throat) Normal
(e.g. food, chemicals, drug, bee Urticaria may be present
sting, cold/heat provoke histamine
response)
ACE inhibitor- Possibly up to 8% of AE cases ACE Oedema at all sites; Normal
induced AE Onset normally within first week of airway and tongue
therapy but delayed very common
presentation has been noted Urticaria may occur but
not common
Chronic idiopathic Unclear origin; persistent signs Oedema at all sites — especially Normal

AE No family history
Age of onset any time

face and lips — normally
accompanied by urticaria

AAE, acquired C1 inhibitor deficiency; ACE, angiotensin-converting enzyme; AE, angio-oedema; C1 INH, C1 inhibitor; C4, complement factor 4; Gl, gas-

trointestinal; HAE, hereditary angio-oedema.

not marketed. Import and use of androgens in Germany require
justification by the prescribing physician. In other countries,
including Austria and Switzerland, danazol is licensed for use in
HAE.

Antifibrinolytic agents are rarely used for routine prophylaxis
of HAE, because these agents reduce the number and severity of
attacks in only about 30% of patients with HAE;*! however, anti-
fibrinolytics may be considered for patients intolerant of androgen
therapy or in children and pregnant women.'"*' The mechanism
of action of antifibrinolytics in HAE is unknown, and there is no
observable effect on CI inhibitor levels.”” Tranexamic acid is

JEADV 2012

approved for prophylactic treatment of HAE and is administered
as an oral dose of 20-50 mg/kg/day.***!> Common side-effects
of antifibrinolytics include nausea, vertigo, diarrhoea, postural
hypotension, fatigue and muscle cramps.

International consensus algorithms include ClI inhibitors for

routine prophylaxis of HAE,'>'>4%2

particularly for individuals
who cannot tolerate (or have contraindications to) androgen or
antifibrinolytic therapy. Candidates for routine prevention include
patients with significant anxiety; those with more than one attack
per month; previous intubation, intensive care unit stay, or laryn-

geal swelling; those with more than 10 days lost from school or
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Table 3 Laboratory diagnosis of hereditary angio-oedema (HAE)

® |f HAE is suspected based on clinical features, diagnosis should
be confirmed with laboratory analysis of complement components
(C4, C1INH, C1q)

® Begin screening by measuring serum C4 levels and quantifying C1
inhibitor antigenically and functionally

— If serum C4 levels are normal, repeat screen during an attack

— If serum C4 levels are normal during an attack, consider other
causes for angio-oedema

- If serum C4 levels are decreased, quantifying C1 inhibitor
antigenically and functionally will distinguish between types | and
Il HAE

- type I: low antigenic and functional C1 INH

- type lI: normal or elevated antigenic C1 INH, low functional C1
INH

® C1q levels are normal in HAE and reduced in acquired angio-
oedema

C1 INH, C1 inhibitor; C4, complement factor 4.

work per year; a significantly decreased quality of life; narcotic
dependence; and individuals with limited access to healthcare
or with rapid onset of attacks.”’ CI inhibitors are efficacious
for routine prevention, consistently reducing frequency of
attacks.’®**%> A study in patients with severe HAE, defined as
presence of severe abdominal, urogenital and/or laryngeal attacks
at least once a week or at least 52 attacks per year in any location,
and who were refractory to long-term prophylaxis with attenuated
androgens, demonstrated that Cl inhibitor therapy significantly
reduced incidence of attacks (P < 0.001) and had a positive
impact on quality-of-life measures.*®

Recently, nanofiltered C1 inhibitor (Cinryze®) was approved in
the EU for routine and preprocedure prevention of HAE attacks,
as well as treatment for acute attacks. Treatment with prophylactic
nanofiltered C1 inhibitor concentrate resulted in a greater than

Table 4 Drugs used for acute treatment and prevention of hereditary angio-oedema (HAE) attacks

twofold reduction in the number of attacks compared with
placebo.”” In this double-blind, crossover trial, 22 patients with
HAE were randomly assigned to prophylactic twice-weekly
injections of nanofiltered C1 inhibitor (1000 U) or placebo for two
12-week periods; each patient acted as his or her own control. The
number of attacks of angio-oedema per period was 6.3 in the
nanofiltered Cl inhibitor group compared with 12.x in the placebo
group (P < 0.001). Severity of attacks (measured on a 3-point
scale, with 1 indicating mild, 2 moderate and 3 severe) was signifi-
cantly lower with nanofiltered C1 inhibitor prophylaxis (mean
1.3 £+ 0.85) compared with placebo (1.9 + 0.36; P < 0.001). Nano-
filtered C1 inhibitor prophylaxis reduced duration of attacks com-
pared with placebo (2.1 + 1.13 vs. 3.4 * 1.39 days; P = 0.002) and
was associated with fewer days of swelling (10.1 £ 10.73 vs.
29.6 £ 16.9 days; P < 0.001). These findings were confirmed in an
open-label trial, where 146 patients with HAE and who had one or
more attacks per month or a history of laryngeal oedema were
enrolled.®” Nanofiltered C1 inhibitor therapy (1000 U) was admin-
istered every 3—7 days (median of 1.4 days/week). Median HAE
attacks were reduced from a rate of 3.0 per month to 0.2 per
month; 86% of patients experienced an average of less than one
attack per month, and 35% reported no attacks during the study.®”
The most common adverse effects reported in this study were
headache, nausea, dermatitis, erythema and diarrhoea.

Preprocedure prevention of HAE attacks

Preprocedure prevention of attacks before medical, dental or
surgical procedures is the third component of disease management
for patients with HAE. Laryngeal oedema and death from asphyxi-
ation have occurred in patients with HAE following dental and
medical procedures.” Consensus guidelines recommend prophy-
lactic treatment with ClI inhibitor administered 1-6 h prior to a

13,15

Product name Indication Adult dosage and administration
C1 inhibitor
Pasteurized Acute 20 U/kg IV
(Berinert® P; CSL Behring)
Nanofiltered Acute/Prevention Acute: 1000 U IV; second 1000 U
(Cinryze®; ViroPharma SPRL) if no response within 60 min
Routine: 1000 U IV every 3-4 days
Preprocedure: 1000 U IV within 24 h
before procedure
Recombinant (Ruconest®; Acute 50 U/kg IV; 4200 U IV in adults >84 kg
Pharming Group N.V.)
Icatibant (Firazyr®; Shire) Acute 30 mg SC
Ecallantide (Kalbitor®; Dyax Corp) Acute® 30 mg SC; administered in three
10 mg injections
Tranexamic acid (Cyklokapron®; Pfizer) Prevention 20-50 mg/kg/d PO split BID or TID
Danazol Preventiont 100 mg PO every 3 days; up to

600 mg QD

BID, twice daily; IV, intravenous; PO, by mouth; QD, once daily; SC, subcutaneous; TID, 3 times daily; U, units.

*Approved in the United States; under review in Europe.

tUsed for prophylactic therapy in other countries, including Austria and Switzerland, but not approved in Germany.
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| Pre-procedure prevention

/\

Minor manipulations

If C1 inhibitor therapy immediately
available:
— No prophylaxis needed

If C1 inhibitor not available:
Prophylaxis for 5 days before and 2 to 5 days
post event
— Danazol (avoid during first 2 trimesters
of pregnancy; 2.5-10 mg/kg/day,
maximum 600 mg daily)
— Stanozolol 4-6 mg/day

Major procedures or intubation

C1 inhibitor therapy

Give 1 to 6 h before procedure*
Second dose of C1 inhibitor should be
immediately available

If C1 inhibitor therapy not available:
Danazol prophylaxis as per minor and
Solvent/detergent treated plasma (if not
available, then fresh frozen/frozen

plasma) 1 to 6 h before procedure*

10 mL/kg; 2—4 units (400-800 mL) for an adult
*as close to procedure as possible

| Routine prophylaxis |

/l\,

C1 inhibitor therapy

Prophylaxis with C1 inhibitor
therapy twice weekly

Androgens

Danazol (£200 mg/day)
Or Stanazolol (<2 mg/day)
(use lowest effective dose)

Antifibrinolytic agents
Less effective than androgens
Tranexamic Acid (TA)
20-50 mg/kg/day split BID or TID
(3—6 g/day maximum)
(Epsilon aminocaproic acid
if TA not available)

Figure 3 Prophylaxis algorithm for management of hereditary angio-oedema (HAE).*® BID, twice daily; TID, 3 times daily.

major procedure or intubation.'>'>*® C1 inhibitors have been
used successfully prior to surgical procedures and during preg-
nancy.®*”? For minor procedures, prophylaxis may not be needed
if Cl1 inhibitor therapy is immediately available. Nanofiltered C1
inhibitor was administered within 24 h prior to a total of 91 medi-
cal, dental or surgical procedures (40 procedures in children and
51 procedures in adults). For 98% of procedures, no HAE attacks
were reported within 72 h after the dose.” It is reccommended that
nanofiltered C1 inhibitor be administered within 24 h before a
medical, dental or surgical procedure. Other options include treat-
ment with an attenuated androgen, such as danazol (maximum
dose of 600 mg daily) for 5 days before and 2-5 days after the
procedure.*®”* Fresh frozen plasma administered 1-6 h before the
procedure has also shown efficacy.””

Conclusions

HAE is a potentially life-threatening genetic disorder characterized
by marked, diffuse oedema. HAE can have a significant negative
impact on quality of life. Because many patients present initially
for assessment of cutaneous manifestations, dermatologists should
recognize HAE and know how to manage effectively this condi-
tion. Proper diagnosis and treatment can minimize the significant
morbidity and mortality associated with HAE, including preven-
tion of unnecessary medical procedures. C1 inhibitor therapy and
drugs targeted to the contact activation pathway provide valuable
options for both acute and prophylactic management of HAE.
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Effective therapy should reduce the number of attacks and mini-
mize the impact of HAE on the patient’s daily life.
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