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BRADYKININ MEDIATED

ANGIOEDEMA

A 36-YEAR-OLD FEMALE IS
REFERRED WITH RECURRENT
ANGIOEDEMA WITHOUT URTICARIA,
UNRESPONSIVE TO ANTIHISTAMINES,
CORTICOSTEROIDS, AND
EPINEPHRINE. HER EPISODES CAN
LAST FOR MORE THAN 3 DAYS.
Bradykinin angioedema can affect
mucous membranes of the oropharynx,
as well as the larynx, subcutaneous tissue,
bowel mucosa, and the abdominal wall.
Angioedema without urticaria, which

is unresponsive to antihistamines,
corticosteroids and epinephrine, is
presumed to be caused by episodic
buildup of bradykinin.

This article will examine the medications
known to be associated with bradykinin
angioedema and provide an overview on
hereditary angioedema (HAE), acquired
angioedema (AAE) and idiopathic
bradykinin mediated angioedema.

MEDICATIONS

ANGIOTENSIN CONVERTING
ENZYME INHIBITORS (ACEI) AND
ANGIOTENSIN Il RECEPTOR
BLOCKERS (ARB)

The incidence of Angiotensin Converting
Enzyme Inhibitor (ACEi) induced
angioedema is reported to be between
0.1-0.7%. Although it occurs during the
first week of exposure in over half of
cases, it can occur any time during the
course of therapy. A large retrospective
study found that two-thirds of ACEi-
associated angioedema episodes occur
within the first three months of therapy

while case reports have documented
angioedema episodes that began

after years of stable therapy." ACEi
angioedema tends to occur more
commonly in ACEi users who are
female, smokers, or of African-American
descent.?In both ACEi and angiotensin
Il receptor blocker (ARB) - related
angioedema, the angioedema most
commonly affects the head and neck
area (tongue>lips>pharynx/larynx).® Fatal
laryngeal angioedema has been well
documented. Therefore, ACE inhibitors
should be discontinued in all individuals
with angioedema and are absolutely
contraindicated in patients with either
HAE or AAE. Episodes of angioedema
may occur up to 1T month (or sometimes
more) after discontinuing the ACE
inhibitor.? If an episode of angioedema
occurs greater than 4 weeks after
discontinuation of the ACEI], clinicians
may consider a workup for HAE with C4,
C1 esterase inhibitor level and function,
and follow up for the possibility of HAE
(including with normal C-INH level and
function), as well as idiopathic bradykinin
mediated idiopathic angioedema. The
unmasking of these conditions may have
occurred due to use of the ACEi.

Two randomized controlled trials (RCTs)
and one meta-analysis evaluated ARB use
in patients who were intolerant to ACEi.
When the trials are analyzed together,
there is a 10% or less incidence of
cross-reactivity of angioedema in patients
who receive an ARB after experiencing
ACEi-associated angioedema.*In a



meta-analysis of randomised
controlled trials of >12
months duration comparing
ARBs with placebo or active
antihypertensive treatment, the
incidence of angioedema with
ARBs in patients not previously
on ACEi was 0.5%°

Other than airway management
with acute attacks, there is no
approved treatment to hasten
recovery. There are conflicting
outcomes reported in studies
with the use of icatibant in
ACEi- induced angioedema.
In a phase Il RCT of 27
patients, the time to complete
resolution of edema was
significantly shorter (P=0.002)
with icatibant (14 patients;
median time to resolution of 8
hours) than with combination
therapy of a glucocorticoid and
an antihistamine (13 patients;
median time to resolution of
27.1 hours). However, in a
subsequent study and
meta-analysis, icatibant did
not seem to shorten the time
for complete resolution of
ACEi-induced angioedema
symptoms compared to
placebo or conventional
treatment strategies.”?®

There are also conflicting
results from published case
series reports involving the
use of Cl-esterase-inhibitor
concentrate (pdC1-INH) in
ACEi- induced angioedema
and RCTs with these agents

Function

HAE-1
HAE-2

HAE-nC1INH variants coagulation factor XIl angiopoietin-1

plasminogen unknown

have yet to be undertaken?®

DIPEPTIDYL PEPTIDASE - 4
INHIBITORS (GLIPTINS)
Dipeptidyl peptidase-4
inhibitors are a class of oral
diabetic agents that affect
bradykinin and substance P
degradation and therefore

can lead to angioedema.
Beginning in 2005,
angioedema was specified as
a safety event in clinical trials
of vildagliptin. Angioedema
has also been reported in

post marketing surveillance

of sitagliptin.”® Treatment

with dipeptidyl peptidase-4
inhibitors must be carefully
considered and patients closely
monitored especially during
concurrent treatment with
ACEi or when treating patients
with a known predisposition to
angioedema.™

NEPRILYSIN INHIBITORS
Neprilysin inhibitors are a
separate class of cardiac
medications, which include
sacubitril, and can lead to
drug-induced angioedema
especially when used in
combination with ARBs and
ACEi." If the ACEi was chosen
purely as an antihypertensive
agent, clinicians should consult
with the referring physician
and may consider substituting
with amlodipine. If the ACEi
was used for cardio- or

Ca

Table 1. Laboratory findings in hereditary angioedema'

v
7

normal

nephro-protective reasons,
an individual risk assessment
should be undertaken with
the patient regarding the
use of ARBs, given its low
risk of cross-reactivity. With
respect to neprilysin, clinicians
may consider deferring to
the patient’s cardiologist or
seeking a cardiology consult
in the event that the patient
is not actively followed by a
cardiologist.

TISSUE PLASMINOGEN
ACTIVATOR (TPA)
Approximately 5% of patients
treated with tPA for acute
ischemic stroke can develop
orolingual angioedema. It is
typically mild, transient and
contralateral to the ischemic
hemisphere.™

HEREDITARY AND
ACQUIRED ANGIOEDEMA
(HAE AND AAE)

HAE

HAE is a rare, autosomal
dominant disorder that
results in random and often
unpredictable attacks of
angioedema. Attacks are
associated with significant
functional impairment,
decreased health-related
quality of life, and mortality
in the case of laryngeal
attacks.™

C1-INH antigen C1-INH

Vv Vv

normal or AN v
normal normal
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Table 2. Therapies for HAE supported by high level of evidence'®



Table 1 differentiates the

three forms of HAE, based on
deficiency C1 esterase inhibitor
antigen (Type 1), C1 esterase
inhibitor function (Type 2), and
hereditary angioedema with
normal C1 esterase inhibitor
level and function (HAE
nC1-INH). The latter is more
prevalent in females but has
been reported in males. Three
genes have been identified

in HAE nC1-INH families

(FXII, ANGPT1, PLG) but in

the majority of families the
pathogenesis is unknown. Type
1 HAE accounts for the majority
of HAE cases, with 25% arising
from spontaneous mutation
and with no family history.

MANAGEMENT OF HAE

ACUTE TREATMENT OF
HAE WITH NORMAL C1-
INHIBITOR

As per the 2019 International/
Canadian Hereditary
Angioedema Guidelines,
non-randomized, retrospective
studies and small case series
have shown that intravenous
pdC1-INH may reduce the
duration and intensity of
attacks of angioedema in
these patients, despite the fact
that the pathogenesis of the
angioedema, by definition, is
not caused by a deficiency in
C1-INH.™-22

LONG TERM PROPHYLAXIS
(LTP) OF HAE WITH
NORMAL C1-INHIBITOR
Although treatments used

for LTP for HAE-1 and HAE-2
may potentially be beneficial
for patients with HAE nC1-
INH, published and peer-
reviewed data is lacking

and therefore the authors of

the International/Canadian
Hereditary Angioedema
Guidelines could not make a
recommendation regarding
their use.

PREGNANCY

By unanimous consensus, the
authors of the guidelines from
2019 agreed on the use of
pdC1-INH during pregnancy to
treat acute attacks. Short term
prophylaxis is not routinely
required prior to vaginal
delivery but is recommended
with C-section and intra-
partum instrumentation.?

PEDIATRICS

When children with HAE-1
and HAE-2 are treated with
pdC1-INH for HAE attacks,
responses are consistent

with those seen in adults.?
Dosing for pdC1-INH is 20
units (U)/kg IV Berinert®(CSL),
500 U IV Cinryze® (Takeda) for
children 10-25 kg, or 1000 U IV
Cinryze® for children > 25 kg."®
Icatibant has been approved
to treat patients =2 years

of age according to the
manufacturer's product
monograph.

ACQUIRED ANGIOEDEMA
Acquired angioedema

is a very rare condition

and can be associated

with lymphoproliferative
disorders and systemic

lupus erythematosus. It
usually presents after the
fourth decade. As with HAE,
deficiency in C1 esterase
inhibitor antigen or function
can occur. Laboratory
differentiation between AAE
and HAE is by means of C1q,
which is normal in HAE and
decreased in 70% of those

with AAE. Acute attacks

can be effectively treated

using pdC1-INH, but some
patients become progressively
non-responsive, due to
autoantibody-mediated rapid
catabolism. In these patients
icatibant can be effective.?

IDIOPATHIC BRADYKININ
MEDIATED ANGIOEDEMA
Patients with idiopathic
bradykinin mediated
angioedema present similar

to HAE, with cutaneous,
pharyngeal, laryngeal, and
abdominal attacks, but without
a family history and with normal
C1 esterase inhibitor antigen
and function. Treatment with
tranexamic acid at 1 g p.o.
t.i.d. for 3 months, tapered
according to its effectiveness
has shown benefit in some
published case series.?¢?’
There are also case reports of
icatibant and pdC1-INH use
providing benefit.?

CONCLUSION
Bradykinin-mediated
angioedema results from
either overproduction of
bradykinin or inhibition of its
degradation. Its etiology can
be hereditary or acquired

and it is a rare disease, which
affects the abdomen and/or
upper airways. It is known to
differ clinically from histamine-
mediated angioedema by the
absence of urticaria or skin rash
and the use of antihistamines
and corticosteroids have not
been shown to be effective.?
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