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GENERAL ANESTHESIA

Brief review: Angiotensin converting enzyme
inhibitors and angioedema: anesthetic implications

[Revue sommaive sur les implications anesthésiques de Peedeme de Quincke et des

inbibitenrs de Penzyme de conversion de Pangiotensine|

Putul Sarkar MB BS, Grainne Nicholson MB Bs, George Hall phD

Purpose: Angiotensin converting enzyme inhibitors (ACEls)
are a group of drugs used to treat hypertension and heart fail-
ure, with additional benefits, such as cardiovascular and renal
protection, in patients with diabetes. However, angioedema as
a complication of ACEI therapy is under-recognized. As there
are important implications for anesthesiologists and emergency
medicine physicians, a review was undertaken to document the
scope of the problem of ACEIl-induced angioedema..
Methods: A review of the published literature (identified by
searching Medline, EMBASE and CINAHL) was undertaken,
addressing the clinical uses of ACEls and the incidence, risk fac-
tors, pathophysiology, clinical presentation and management of
angioedema associated with the use of these drugs.

Principal findings: The incidence of ACEI related angioedema
has increased from 0.1-0.2% to 1% over the last decade.
Patients who are receiving ACEls are predisposed to devel-
oping angioedema which may be triggered by trauma, airway
instrumentation, infection, and irritant fumes, particularly in
those who are at increased risk. Cases of acute facial and airway
oedema, due to ACEI drug administration, may be misdiagnosed
as an anaphylactic reaction, and the association with ACEls may
be ignored. Some cases of intraoperative and postoperative
airway edema may be precipitated by airway instrumentation
in patients receiving ACEI drugs. The severity of airway com-
promise ranges from mild facial edema to severe laryngeal or
subglottic edema which may prove life-threatening.
Conclusion: In view of the widespread clinical indications and
ever-increasing use of ACEIl drugs, the potentially life-threaten-
ing adverse reaction of ACEl-associated angioedema, and its
treatment, must be recognized by anesthesiologists and all clini-
cians involved in airway management.

Objectif : Lesinhibiteurs de 'enzyme de conversion de 'angiotensine
(IECA) sont utilisés contre I’hypertension et l'insuffisance cardiaque
et aussi pour la protection cardiovasculaire et rénale, chez les
patients diabétiques. L'oeedéme de Quincke est toutefois peu connu
comme complication de I'usage des IECA. Cette situation ayant
des répercussions sur le travail des anesthésiologistes et des urgen-
tistes, une revue a été réalisée pour montrer ['étendue du probléme
de I';edéme de Quincke induit par I'IECA.

Méthode : Une revue des articles publiés (découverts dans
Medline, EMBASE et CINAHL) a été faite en abordant les usages
cliniques des IECA, I'incidence, les facteurs de risque, la physiopa-
thologie, la présentation et le traitement cliniques de |'cedéme de
Quincke associés a ces médicaments.

Constatations principales : Lincidence d’cedéme de Quincke
relié aux IECA est passée 0,1 — 0,2 % a | % pendant la derniere
décennie. Les patients qui prennent des IECA sont prédisposés a
I'cedéme de Quincke qui peut étre déclenché par un traumatisme,
une exploration instrumentale, une infection et des émanations
irritantes, surtout chez ceux qui sont a haut risque. Loedéme aigu
du visage et des voies aériennes peut étre diagnostiqué a tort
comme une réaction anaphylactique et I'association avec les IECA
restée inconnue. L'cedéme peropératoire et postopératoire des
voies aériennes peut dépendre de I'utilisation d’instruments dans
les voies aériennes. La sévérité de I'atteinte peut étre un léger
cedéme facial jusqu’a un cedéme laryngé ou sous-glottique impor-
tant et méme trés grave.

Conclusion : Dans I'optique des indications cliniques largement
répandues, et en augmentation constante, de ['usage des IECA,
la réaction indésirable et possiblement grave qu’est I'cedéme de
Quincke, et son traitement, doivent étre connus des anesthésiolo-
gistes et de tous les cliniciens concernés par le contréle des voies
aériennes.
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HE first commercially available oral angio-

tensin converting enzyme inhibitor (ACEI),

captopril, was introduced in the 1980s and

since then, the number of ACEIs and their
applications for the treatment of hypertension and
heart failure has increased considerably. These drugs,
are not, however, without important side eftects.
Angioedema, characterised by an acute onset non-
pitting edema of the skin, mucosa and sc tissues, is a
well-documented side effect of ACEIs, and it has been
included in Food and Drug Administration-approved
package inserts since the mid -1980s as a complication
of ACEI therapy. However, the problem of ACEI-
induced angioedema remains under-recognized!¢
despite the fact that the association between ACEI
and angioedema is well documented in the literature,
and it is now considered to be one of the commonest
causes of non-hereditary angioedema.”-

The problem of ACEI-induced angioedema is par-
ticularly relevant to anesthesiologists and emergency
medicine physicians, as angioedema can cause rapid
and progressive airway compromise which may be
life-threatening. A significant number of patients now
present to the emergency department with this com-
plication.”!? Life-threatening intraoperative and post-
operative angioedema related to ACEI drugs has also
been reported,!™13 In view of the number of clinical
indications and ever-increasing use of ACEI drugs,
this potentially life-threatening adverse reaction!20
needs to be highlighted.

Clinical indications for ACEIs

Angiotension converting enzyme inhibitors are used
widely in the treatment of hypertension, heart fail-
ure, myocardial infarction, renal failure, and diabetic
nephropathy. Over the last several years, the use of
ACEIs has increased enormously, and it is currently
estimated that > 40 million people worldwide are
receiving therapy with ACEIs, which could lead to a
greater prevalence of angioedema.?!

A strong correlation exists between circulating
angiotensin II concentrations and hypertension.??
Angiotension converting enzyme inhibitors are recom-
mended for the treatment of hypertension, especially in
the presence of left ventricular dysfunction and conges-
tive heart failure?*27 as well as chronic renal disease.?®
The central role of long-acting ACEIs for cardiovascular
protection has been clearly established and this class of
drugs is now considered as routine therapy for second-
ary prevention of cardiovascular disease, together with
aspirin, B-adrenergic blocking drugs, and statins.?-3!

According to the American Heart Association, the
prevalence of heart failure in the United States is esti-

mated to be 2.2%. Current recommendations by the
American College of Cardiology and the American
Heart Association for treating chronic heart failure
encourage the use of ACEIs in all patients with left
ventricular dysfunction, unless the patient has a spe-
cific contraindication or is intolerant to their use.31:32
It has been recommended that patients with conges-
tive heart failure (CHF) who have been stabilized on
diuretics should be considered for additional ACEI
therapy, unless there are specific contraindications
(such as aortic stenosis).??> The problem of CHF
will increase the so-called “heart failure epidemic”3?
because of the impact of treatment (for example
thrombolysis) and an aging population. It is antici-
pated that an increasing number of patients will be
prescribed ACEISs in the future.

In addition to their antihypertensive and cardio-
vascular protective effects, ACE inhibitors may have
renal-protective properties.®* Although concerns have
been expressed about their possible harmful effects
in patients with renal disease, ACE inhibition is rec-
ommended even in these patients, if the acute rise
in serum creatinine with ACE inhibition does not
exceed 30%, and stabilizes within two months of the
therapy?® in patients are not taking non-steroidal anti-
inflammatory drugs.3¢ Angiotensin converting enzyme
inhibitors are associated with renal protection in both
diabetic®”** and non-diabetic nephropathies,*>~+”
independently of their antihypertensive effects.

Many individuals with arterial hypertension or
CHEF are insulin-resistant and at a higher risk of devel-
oping type II diabetes mellitus. A meta-analysis of ran-
domized controlled trials has shown that angiotensin
inhibition consistently and significantly reduces the
incidence of type II diabetes in individuals with arte-
rial hypertension or with CHF*® and can help prevent
the progression to nephropathy. This antiproteinuric
effect is independent of changes in blood pressure.*’
In patients with type I diabetes, ACEIs have been
shown to prevent diabetic nephropathy.>®

Other important beneficial actions of ACEIs may
include an effect on the fibrinolytic balance decreasing
angiotensin II, which is prothrombotic, and increas-
ing bradykinin, which is antithrombotic®! and increas-
ing adiponectin levels and insulin sensitivity.>2-¢

Role of the renin-angiotensin system

Angiotensinogen is a glycoprotein synthesized in the
liver.” Renin, a protease enzyme, secreted by the jux-
taglomerular apparatus of the nephron, cleaves angio-
tensin I (10aa) from angiotensinogen. Angiotensin I is
converted to angiotensin II by a converting enzyme.
This enzyme has a plasma half life of 15-60 sec and
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FIGURE Chemistry of the renin-angiotensin system.

is cleared rapidly from the circulation by a variety
of enzymes known collectively as angiotensinases.
Angiotensin II exerts important actions at several
sites including vascular smooth muscle, the adrenal
cortex, kidney and brain. It plays a key role in fluid
and electrolyte balance, and maintenance of arte-
rial blood pressure. Angiotensin II is a highly potent
pressor agent (40 times more potent on an equimolar
basis than norepinephrine), with a rapid onset and
sustained effect. In addition, it stimulates autonomic
ganglia, increases release of epinephrine and norepi-
nephrine, and reduces norepinephrine reuptake. The
pressor response to angiotensin II is not accompanied
by a reflex bradycardia because it acts centrally to reset
the baroceptor reflex to a higher pressure. Other cen-
tral effects include stimulation of thirst, and increased
secretion of vasopressin and adrenocorticotrophic
hormone. Angiotensin II acts directly on the zona
glomerulosa of the adrenal cortex to stimulate aldo-
sterone biosynthesis and at higher concentrations, it
also stimulates glucocorticoid biosynthesis. It causes
renal vasoconstriction, increases proximal tubular
sodium reabsorbtion, and inhibits the secretion of
renin. Angiotensin II is mitogenic for vascular and

cardiac muscle cells and may contribute to the devel-
opment of cardiac hypertrophy. The growth eftects of
angiotensin II also play a critical role in the develop-
ment of atherosclerosis and mediate vessel wall chang-
es. Angiotensin II receptors are widely distributed and
located on the plasma membranes of target cells. Most
of the direct actions of angiotensin II are mediated by
the AT, receptor, a G protein-coupled receptor.

Converting enzyme inhibitors inhibit the conver-
sion of angiotensin I to angiotensin II and have a num-
ber of clinical roles. They decrease systemic vascular
resistance without increasing heart rate, and promote
natriuresis. Converting enzyme inhibitors are used in
the treatment of hypertension, and they decrease mor-
bidity and mortality in heart failure, improve left ven-
tricular function after myocardial infarction, and delay
the progression of diabetic nephropathy. Angiotensin
IT antagonists are specific competitive antagonists at
AT, receptors.

Angioedema: types and causes

Angioedema, which may be hereditary or non-heredi-
tary, is characterized by an acute-onset non-pitting
edema of the skin, mucosa and s¢ tissues. Hereditary
angioedema is a rare autosomal dominant disorder
which is characterized by recurrent attacks of angio-
edema resulting from a deficiency of Cl esterase
inhibitor enzyme (C1-INH).® The complement system
consists of about 20 proteins, most of which circulate
as inactive precursors. Activation of the system via one
of two pathways - classical or alternative, results in
opsonization, lysis, chemotaxis, histamine release and
immune complex clearance. The enzymes are identi-
fied by the numbers C1-C9. The first component
of the classical complement pathway is C1, which is
composed of three subunits Clq, Clr and Cls.% C1
binds to immunoglobulins which have bound antigen,
and this triggers the sequence of events which activate
other components of the cascade. Control proteins,
including C1 esterase inhibitor enzyme (CI1-INH),
normally limit the amount of complement activation,
but in the presence of hereditary or acquired C1-INH
deficiency the complement pathway is activated, lead-
ing to the generation of biologically active substances
such as bradykinin. These result in increased vascular
permeability and edema of airway, trunk, limbs and
gastrointestinal tract.

The causes of non-hereditary angioedema are
variable and include acquired Cl1 esterase inhibitor
deficiency, which is a result of an auto-antibody to
C1-INH, or generation of anti-idiotypic antibody
to monoclonal immunoglobulins which occur in
various B cell lymphoproliferative diseases and other
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malignancies.?® Non-hereditary angioedema may also
be idiopathic, or due to an allergic reaction to food,
various inhalants, or immune complex diseases.”®
Angiotensin converting enzyme inhibitors now pres-
ent one of the most common causes of non-heredi-
tary angioedema, accounting for 25-39% of cases.”
Angioedema may be caused by other drugs as well,
particularly aspirin and non-steroidal anti-inflamma-
tory medications, radio-contrast media, angiotensin 11
receptor antagonists, and certain antibiotics.®® Several
cases of severe angioedema have been reported fol-
lowing treatment with fibrinolytic agents,®1%? and a
possible association with the use of estrogens, other
antihypertensive drugs, psychotropics, and non-ste-
roidal anti-inflammatory drugs has been suggested.®?
However there remains a relative paucity of knowl-
edge regarding which specific drugs can precipitate
angioedema, reflecting in part, the sporadic and ran-
dom reporting of adverse events.

The prevalence of ACEl-related angioedema is
frequently underestimated, particularly when its pre-
sentation is delayed following long-term therapy.
Although many large studies report an incidence of
angioedema in the range of 0.1-0.2% in patients treat-
ed with ACEIs,!%* recent literature suggests a higher
incidence in excess of > 1% of treated patients.??® The
recent OCTAVE study,**® involving over 25,000
hypertensive patients, found that 0.68% of patients
treated with enalapril developed angioedema. One
possible factor to account for the rising incidence
of angioedema may be increased use of long-acting
ACEI drugs such as enalapril, lisinopril and ramipril,
in licu of the shorter-acting captopril. Reports of
angioedema associated with ACEIs submitted to the
Swedish Adverse Reactions Advisory Committee and
to the World Health Organisation’s international
drug information system were reviewed.” From 1981
to 1990, 1,309 cases of angioedema associated with
ACEIs were registered with the international drug
information system; 36 of the 38 reported cases in
Sweden between 1981 and 1990 were judged to be
related to ACEIs. It is notable that 38% of patients
presenting to a teaching hospital emergency depart-
ment with angioedema were taking an ACEL® In a
retrospective study conducted over a four-year period,
ACEIs were found to be the most common cause of
acute angioedema in a tertiary referral teaching hos-
pital in the United States.®® Of the 40 patients pre-
senting with angioedema in this study, 15 cases were
associated with the use of ACEIs. In a more recent
retrospective study, 64% cases of angioedema were
thought to be related to ACEI therapy.® Hence, from
a practical point of view, a thorough review must be

conducted of all medications to exclude angioedema
caused by ACEI treatment.

Although angioedema has been reported with
all the ACEI drugs, angioedema associated with a
shorter-acting drug such as captopril may be less
severe than that associated with long-acting ACEI
medications.”” Furthermore, it has been suggested
that the incidence of angioedema associated with
lisinopril is greater than that associated with captopril
or enalapril.%8 In a large recent study, the incidence of
angioedema secondary to perindropril was found to
be relatively low (0.4%).°

Angioedema has been reported to occur early
after initiation of treatment, mostly within the first
one to four weeks. However, according to reports
dating back to 1990, the onset may be delayed for
months and even until up to seven years after initiat-
ing treatment.%7%71 Analysis of patients presenting
with angioedema, reported to the National Drug
Commission in Germany, revealed that the number of
patients with late onset angioedema is increasing.”! Late
onset angioedema, secondary to treatment with ACEI
therapy, is largely unrecognized because of the absence
of a temporal correlation between ACEI therapy and
development of angioedema.!*%° Occasional episodes
of angioedema associated with ACEI therapy may be
interspersed with prolonged asymptomatic periods,
despite the continued administration of these drugs.
These variable temporal relationships between drug
administration and adverse events can contribute to a
failure to recognize the association, and delay a decision
to discontinue ACEIs.”>7* Many patients experience
multiple episodes of angioedema because even clini-
cians in emergency departments are not familiar with
the association between angioedema and ACEIs.”!

Pathophysiology and mechanisms

The pathophysiology of ACEIl-induced angioedema
has not been fully clucidated. However, it appears
to be a biochemically related, rather than an immu-
nologically mediated’* phenomenon. Angiotensin-
converting enzyme inactivates the potent vasodilator
bradykinin and converts angiotensin I to angiotensin
I1, a potent vasoconstrictor. The action of ACE inhibi-
tors depends mainly on blocking the angiotensin con-
verting enzyme in the renin-angiotensin-aldosterone
system. Angiotensin converting enzyme inhibitors
produce vasodilation by causing an increase in the
level of bradykinin and a decrease in angiotensin II
level. The long-term benefit of ACE inhibition in
patients with heart failure results from augmentation
of bradykinin, and not from the inhibition of angio-
tensin I production.”® It has been suggested that
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bradykinin accumulates in patients who are on ACEIs
because of inhibition of the kininase enzyme that is
responsible for its metabolism. This may cause vasodi-
lation and tissue edema in susceptible individuals. The
angiotensin converting enzyme itself has kinase activ-
ity, and inhibition of this enzyme can result in accu-
mulation of tissue mediators. However, at present,
there is no conclusive evidence to support this theory.
Other mediators such as histamine, substance P, and
prostaglandins may also be involved in the pathogen-
esis of angioedema.'*7¢ The circulating concentration
of bradykinin is not altered by ACEI drugs,”*”” thus,
it is local increases in bradykinin which are responsible
for vasodilation. This explains the local swelling after
ACEI-related angioedema triggered by minor trauma
and the lack of generalized edema. Trauma may trig-
ger angioedema by activating the kallikrein-kinin path-
way. The C1 esterase, C4, and IgE levels are normal
in ACEI-induced angioedema. Approximately half of
patients experiencing ACEI-associated angioedema
may have an enzyme defect involved in des-Arg9-bra-
dykinin metabolism, leading to its accumulation, and
it has been suggested that an enzyme defect rather
than a circulating inhibitor could be responsible for
the abnormal metabolism of des-Arg9-BK when ACE
is inhibited.”® An abnormality of endogenous des-
Arg(9)-BK degradation was found in the plasma of
patients with ACEI-associated angioedema, suggest-
ing that its pathogenic mechanism lies in the catabolic
site of kinin metabolism.” Although less frequent, the
occurrence of angioedema with angiotensin II recep-
tor blockers suggests that bradykinin is not the only
mechanism involved in ACEI-induced angioedema.’
While Cl-esterase inhibitor levels are usually normal
in subjects developing ACEI-dependent angioedema,
it has been found that ACEIs caused angioedema in
Cl esterase-inhibitor-deficient patients.”* Successful
treatment of severe angioedema related to long-term
treatment with an ACEI drug, by using C1 inhibitor
concentrate, has been reported.®® This suggests that
the ACEI may unmask the patient’s acquired autoim-
mune C1-INH deficiency.3! Angiotensin converting
enzyme inhibitor-induced angioedema is associated
with significantly increased plasma concentrations of
C reactive protein, and it has been suggested that this
acute phase reactant may be involved in the patho-
physiology of ACEI-induced angioedema.®?

Risk factors for angioedema

Angioedema is more common in black individuals of
African origin, in patients with a history of hereditary
or acquired angioedema, and after cardiac or renal
transplantation.®®158384 Tt has been suggested that

patients with pre-existing narrowing of the airway
due to trauma, airway intervention, obesity, or head
and neck surgery may be at increased risk.®1%6%72 In a
recent study, a history of smoking and ACEI-induced
cough were shown to be significant risk factors for
developing angioedema.®> A higher proportion of
females are reported to suffer from the condition.8¢ A
higher incidence in middle-aged and elderly patients
may reflect the population for whom ACEIs are
generally prescribed. However, currently there is
insufficient evidence to suggest a clinical profile that
may help to identify patients at risk of ACEI-related
angioedema. Angiotensin converting enzyme-related
angioedema is a diagnosis of association relying on
a high index of suspicion, but must be considered
in patients on ACEIs in whom angioedema may be
initiated by a second triggering factor such as airway
instrumentation, trauma, infection or fumes.!®

Clinical presentation of ACEI angioedema

Clinical presentation of ACEI-related angioedema is
variable and unpredictable, and it is this variability
that makes the diagnosis difficult.”+%” Presentation
is often delayed; angioedema may start years after
commencing treatment and it recurs irregularly.”>8”
Patients receiving ACEI drugs may have completely
symptom-free periods in between attacks of angio-
edema. The signs and symptoms in most cases are
mild, and resolve spontancously even when the patient
continues to take ACEIs. However, attacks of angio-
edema triggered by ACEI drugs can vary in sever-
ity from mild facial edema to potentially fatal airway
obstruction. Deaths have resulted from ACEI related
angioedema.””88

Areas commonly affected by angioedema include the
face, lips, tongue, pharynx, the supraglottic area and,
uncommonly, the subglottic area. Angioedema often
involves hands and feet, as well as the gastrointestinal
mucous membranes and genitalia.®®> Odynophagia and
tongue swelling at the time of presentation have sig-
nificant implications for diagnostic intervention and
admission to the hospital .

Up to 20% of patients may present with acute onset
of dyspnea, dysphagia, dysphonia and stridor, with
rapid progression to life-threatening airway obstruc-
tion.}8%90 Attempts have been made to correlate
cither the symptoms at presentation or the anatomic
site of edema, with subsequent management and
outcome. Ishoo ez al. reviewed 93 episodes of angio-
edema over a ten-year period, and proposed a staging
system by which airway risk could be predicted from
the site of presentation.®® In this study, symptoms
such as stridor, change in voice, hoarseness and dys-
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pnea were found to be predictive of patients with
severe angioedema, and correlated with a need for air-
way intervention and intensive care unit (ICU) admis-
sion. Patients with facial rash, facial edema, lip edema
(stage I), and soft palate edema (stage II) were treated
as outpatients, and on the hospital ward. Patients
with lingual edema (stage III) usually required ICU
admission. All patients with laryngeal edema (stage
IV) were admitted to the ICU. Airway intervention
was performed in 7% of stage III patients and in 24%
of stage IV cases.

Chiu et al. reviewed 108 patients presenting with
angioedema over a five-year period, and proposed a
classification system by which airway risk could be pre-
dicted from the site of edema at initial presentation.8¢
Patients were classified as:

* Class 1. Isolated facial and oral cavity edema,
excluding the floor of the mouth;

* Class 2. Floor of the mouth and/or oropharyn-
geal edema;

* Class 3. Oropharyngeal edema with glottic and/
or supraglottic involvement.

The authors concluded that airway edema was bet-
ter tolerated by class 1 patients, while patients graded
as class II or III usually required airway intervention.

Visceral angioedema is a rare complication of ACEI
and may present as an ‘acute abdomen.?’? A com-
mon presentation is that of a middle-aged female with
abdominal pain, emesis, and diarrhea who has recently
begun taking an ACEI. Associated signs include
leukocytosis, ascites, and edematous small bowel
appearing on computed tomography. The diagnosis
is elusive, and invasive procedures, including surgery,
are frequently pursued. These can be avoided if the
physician recognizes the association, and withdraws
the medication.

Management of angioedema

The immediate management of ACEI-related angio-
edema concerns airway management, and skilled
and experienced anesthesiologists, otorhinolaryngolo-
gists and emergency medicine physicians should be
involved as early as possible in cases of real or impend-
ing airway compromise. It has been suggested that
fibreoptic nasoendoscopy is an invaluable tool in the
assessment of the compromised airway in patients
with angioedema. Bentsianov ez 2l reported that
nine of 14 patients with ACEI-associated angioedema
who underwent airway intervention had evidence of
laryngeal edema, which is an ominous sign. These
authors concluded that when both laryngeal and

pharyngeal edema are present, continued observation
is critical, as immediate intervention may be war-
ranted, either in the form of endotracheal intubation,
or establishment of an emergency surgical airway or
tracheostomy. As many as 13-22% of patients with
ACEI-induced angioedema require airway interven-
tion.®%?3 In a multicentre retrospective review of 108
patients treated for angioedema,’® it was found that
14 patients (13%) received airway intervention, two
of whom underwent a cricothyroidotomy after a failed
attempt at endotracheal intubation. Eleven (78.6%)
patients who had airway intervention were taking
ACEIs. The indication for endotracheal intubation in
these patients was massive edema of the tongue and
floor of the mouth.

Although in most reported cases of angioedema
involving the airway, administration of steroids, anti-
histamines and nebulized or injected adrenaline have
been used as a part of treatment, there is no definite
evidence that these drugs are effective in treating
ACEI-related angioedema, which is largely a self-limit-
ing disorder once ACEI is discontinued.®>?* Stopping
the ACEI provides a successful measure in the major-
ity of patients who develop ACEI-related angioede-
ma,”* and is considered the next most important step
in management, after ensuring patency of the patient’s
airway. However, failure to recognize the association
of ACEI drugs with this condition is common, and
not infrequently the offending agent is continued
upon discharge from hospital.>7387 In a retrospective
cohort study, review of the medical records of patients
taking ACEI who had experienced recurrent angio-
edema revealed that physicians attributed angioedema
to a number of causes unrelated to ACE inhibitor
use, even after multiple recurrences.?” The lag time
between the onset of angioedema and withdrawal of
ACEI drug may be long.”* It has been shown that
amongst ACEI users with one episode of angioedema,
the risk of recurrent angioedema is dramatically higher
during continued ACEI exposure.!787

Fresh frozen plasma has been used successfully
for the treatment of resistant, life-threatening angio-
edema induced by ACEIL.°>* The benefit of fresh
frozen plasma in this condition may be due to the
effect of kininase II in breaking down accumulated
bradykinin. Use of Cl-esterase inhibitor (C1-INH)
for treatment of ACEI induced angioedema has also
been described.8?

Recent data suggest that the majority of patients
who develop angioedema from ACEI drugs can
tolerate angiotensin-II receptor blockers (ARB).%+%7
Angiotensin II receptor antagonists act at the recep-
tor sites and do not affect the angiotensin converting
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enzyme; hence, theoretically, bradykinin levels should
remain unaffected. However, sporadic case reports
have described angioedema related to angiotensin II
receptor blockers, and it is important for clinicians
to be aware that ARBs may not be safe alternatives
in patients with ACEI related angioedema.?+8-190 T
32% of reported cases of angioedema related to ARB,
patients experienced a prior episode of angioedema
attributable to ACEI therapy.

Conclusions

With widespread and increasing use of ACEls, drug-
related angioedema is becoming a more common
medical emergency. Awareness of the association of
angioedema with ACEI drugs is critical for anesthe-
siologists and emergency medicine physicians. The
potential role of triggering factors such as recent air-
way intervention, trauma, or exposure to irritant fumes
often goes unrecognized, as many cases of angio-
edema are still thought to represent an anaphylactic
reaction to some other agent. Epinephrine, steroids
and antihistamines provide little therapeutic benefit,
as this type of angioedema is not an IgE-mediated
phenomenon. The airway edema can progress rapidly
and may require urgent intervention. Hence, carly
recognition and timely involvement of an experienced
anesthesiologist and otorhinolaryngologist are vital.
Physicians must warn patients about this potentially
serious side effect when prescribing ACEI medica-
tions, and if a patient develops angioedema, ACEI
therapy must be discontinued immediately. Clinicians
should also bear in mind that switching treatment to
ARBs in patients who have experienced angioedema
secondary to ACEI may be potentially unsafe. Finally,
guidelines on the perioperative use of ACEI drugs
may help to reduce morbidity and potential mortality
due to airway edema, particularly in patients at high
risk of developing this problem.
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