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Life-threatening angio-oedema after the first dose
of an ACE inhibitor—not an anaphylactic reaction
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SUMMARY
We present a case of a 60-year-old Caucasian woman,
with no prior history of swellings, who was admitted to
a hospital due to life-threatening angio-oedema. She
had, the previous day, been prescribed an ACE inhibitor
for her essential hypertension. She had taken one tablet
at night-time, and awoke in the morning with a swollen
face progressing to involve the tongue and throat within
a few hours. On arrival at her doctor’s office, her voice
had altered. Corticosteroids and antihistamine were
administered while awaiting an ambulance. Arriving at
the emergency department, she had dyspnoea due to
increasingly severe angio-oedema of the upper airways.
Neither adrenaline inhalations, intravenously
administrated corticosteroids, atropine nor furosemide
were effective and the patient soon become bradycardic.
A tracheotomy was performed and the patient was
placed on a ventilator. She eventually made a full
recovery. It was concluded that she had suffered from
life-threatening angio-oedema due to her new
medication.

BACKGROUND
ACE inhibitors (ACEIs) are common drugs widely
used for renal and cardiovascular disorders.
Acquired angio-oedema related to the use of an
ACEI (ACEI-AAE) is an uncommon adverse reac-
tion that can lead to life-threatening airway
obstruction when affecting the upper airway. The
sudden onset of angio-oedema is not due to a clas-
sical allergic reaction mediated by histamine, but,
rather, a symptom of an increased level of the vaso-
active molecule bradykinin.1 2 The high number of
patients treated with ACEIs (in Denmark, about
9% of the population) and the potential life-
threatening clinical picture of angio-oedema make
it an important adverse effect to be aware of for
both clinicians and patients.
The reported incidence of ACEI-AAE varies

from <1% to 6%; the highest incidence was found
in black males.2–5 In a large patient series from Tai
et al, 367 patients presented to a hospital because
of angio-oedema during a 11-year period. Of
those, 168 (48.6%) were prescribed an ACEI.
Twelve patients needed intubation but only one
required tracheostomy.3

The resemblance of this condition to the much
more common clinical picture of histamine-induced
angio-oedema means that many patients have been
treated as such with antihistamine, corticosteroids
and adrenaline. Only after treatment failure does
bradykinin-mediated angio-oedema become a valid
alternative diagnosis, thereby wasting precious time

for treatment and further diagnostics.1 In recent
years, new medical treatments have been intro-
duced in the treatment of hereditary angio-oedema
(HAE), which is a genetic disease characterised by
bradykinin-mediated recurrent angio-oedema.
Seemingly, these drugs can also be effective in
other kinds of bradykinin-mediated angio-oedema.
Selective bradykinin B2 receptor antagonists and
complement C1-esterase inhibitors are the most
promising medical alternatives.6–8 Besides, there is
an obvious need for a safe pharmacological alterna-
tive for angio-oedema to minimise the need for
invasive airway management and admission to
intensive care units.

CASE PRESENTATION
We present a case of a 60-year-old Caucasian
woman who was admitted by her general practi-
tioner (GP) to the local hospital because of acute
dyspnoea. The previous day, she had been pre-
scribed an ACEI (enalapril 10 mg once daily) to
treat her known essential hypertension. The patient
had been treated with an angiotensin-II antagonist
for 10 eventless years but switched due to financial

Figure 1 Scar after tracheotomy.
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reasons. She had taken one tablet at night-time and awoke in
the morning with a swollen face progressing to involve the
tongue and throat within a few hours. She had a history of
eczema and possibly urticaria, and therefore suspected an aller-
gic reaction, took an antihistamine tablet (cetirizine 10 mg) and
contacted her GP. On arrival at the doctor’s office, the patient’s
voice was altered. The GP summoned an ambulance immedi-
ately due to airway obstruction and dyspnoea. The GP adminis-
tered an injection of corticosteroids (Solu-Cortef 100 mg) and
antihistamine (Tavegyl 2 mg) while awaiting the ambulance. On
arrival at the emergency department, the patient had breathing
difficulties and her tongue continuously increased in size. She
did not respond to adrenaline inhalations (2 mg in 4 mL NaCl),
administered twice, nor to intravenous administrated corticoster-
oids, atropine nor furosemide (Solu-Cortef (200 mg) once, atro-
pine (1 mg) once, morphine (2.5 mg) once and furosemide
(40 mg) once). She was therefore taken to the operation room
in order to perform an acute tracheotomy (figure 1). Her swel-
ling was extensive, so the consulting anaesthesiologist had to be
summoned in order to perform the procedure. There was no
department of otorhinolaryngology at the local hospital. The
procedure was complicated by bradycardia, possibly caused by
hypoxia since no other allergic symptoms were present.

INVESTIGATIONS
Chest X-ray was clear. Complement analysis showed a normal
total concentration of C1INH 0.35 g/L, functionality 1.78 akt/n
(0.70–1.30 akt/n), C1q 0.36 mmol/L (0.29–0.60 mmol/L) and
C4c 0.48 g/L (0.1–0.4 g/L). Standard blood tests all came out
normal (kidney and liver function, electrolytes, C reactive
protein, white cell count).

DIFFERENTIAL DIAGNOSIS
Anaphylactic reaction: no other allergic symptoms were present,
such as bronchospasm, abdominal pain, vomiting, urticaria or
hypotension.

Hereditary angio-oedema: there was no history of prior swel-
ling episodes. It would be highly unlikely that a patient suffering
from hereditary angio-oedema would present with a first attack

at the age of 60 years. The family history was also negative for
swelling tendencies, but 25% of patients are carriers of new
mutations. Complement tests were normal.

Acquired complement C1-esterase inhibitor deficiency: The
patient did not suffer from premalignant nor malignant disease,
which can predispose to an increased degradation of comple-
ment C1-inhibitor. The complement tests were normal. No
further swelling episode has presented after the ACEI was
discontinued.

OUTCOME AND FOLLOW-UP
The tracheostomy tube was removed after <8 hours, and the
patient made a full recovery.

Subsequently, the patient was referred to the department of
dermatology and allergy centre, to rule out complement
C1-esterase inhibitor deficiency. The patient was also tested for
specific IgE sensitisation, using a standard panel. Owing to the
short half-life of bradykinin (about 16 ns), it is difficult to
measure and thus no tests have been developed. There is fur-
thermore no specific test to determine ACEI-AAE. ACE activity
was not measured because of the test’s inability to prove a
causal link between ACE-inhibition and angio-oedema. During
ACEI treatment, ACE levels will always be low. Coupled with no
further incidents and no family history, it was concluded that
this patient had suffered from life-threatening ACEI-AAE. Total
follow-up was 361 weeks. The patient has shown no evidence
of other disease.

DISCUSSION
The development of ACEI-AAE can present itself within a few
hours of the first ACEI intake, as in our case, and as late as after
20 years of regular use.9 10 With corticosteroid and antihista-
mine treatment, the mean time until complete resolution is
27.1 hours, and with the use of icatibant (a specific bradykinin
receptor antagonist), 8.0 hours.6 Few case reports of fatal or
near-fatal incidences related to laryngeal or oral ACEI-AAE can
be found in the literature.2 3 11

The exact mechanism of ACEI-AAE has not yet been fully
revealed, although the nanopeptide bradykinin and possibly

Figure 2 Different points of attack in
the bradykinin pathway and relevant
pharmaceuticals. C1INH: complement
C1-inhibitor concentrate (Berinert,
Cinryze and Ruconest). Icatibant
(Firazyr). Ecallantide (Kalbitor, not
available in the European Union).
Tranexamic acid (Cyklokapron).
Attenuated androgens (Danazol,
Stanozolol). HK, high molecular weight
kininogens; LK, low molecular weight
kininogens.
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substance P seem to be involved.12 ACE facilitates the break-
down of bradykinin and substance P, thereby lowering their
vasoactive effects (vasodilation, mainly). ACEI therapy thereby
causes a rise in bradykinin levels leading to the increased risk of
angio-oedema.6 13 14

ACEI-AAE is reported more frequently in individuals of
African descent and less frequently in those of Asian ancestry.
Researchers have looked for possible predisposing mutations or
polymorphisms in genes encoding proteins involved in bradyki-
nin production or degradation. ACE gene polymorphism does
not seem to influence the risk of ACEI-AAE.13 Low dipeptidyl
peptidase-IV antigen concentration and enzyme activity are
reported in patients with ACEI-AAE.15 In black males, two spe-
cific mutations of the gene encoding aminopeptidase P and
neprilysin have been associated with ACEI-AAE. Seemingly, the
genetic predisposition is more of a complex trait. Also, female
gender, smoking, age over 65 years and even seasonal allergies,
have been identified as risk factors for ACEI-AAE suggesting
that the pathogenesis is both genetic and environmental.4 16

The proper treatment of ACEI-AAE is still being debated.
Owing to the non-histaminergic reaction in ACEI-AAE, trad-
itional treatment with corticosteroids and antihistamine has
limited or no effect. As a result of the involvement of bradyki-
nin in the pathophysiology, it is logical to speculate that drugs
developed for treatment of HAE could be effective in
ACEI-AAE as well.12

A recent phase 2 study concluded that the duration of
ACEI-AAE of the upper airways was significantly shorter when
patients received icatibant (Firazyr), a selective bradykinin B2
receptor antagonist, than corticosteroids and antihistamine.6

Administration of Berinert, a complement C1-esterase inhibitor
concentrate, has also shown a treatment potential in early trials,
however, a randomised double-blind phase 3 study is ongoing
and awaited with great interest (NCT01843530).7 8 Ecallantide
(Kalbitor), a kallikrein inhibitor, was not found effective in
ACEI-AAE.17 The main obstruction in order to implement new
treatment options might be the high economic burden of these
drugs. Tranexamic acid and attenuated androgens are drugs
used for hereditary angio-oedema, but no studies have been

conducted regarding the efficacy in ACEI-AAE (figure 2). In the
Western world, these two drugs are no longer widely used due
to more effective treatment regimens as described above, and
due to possibly severe side effects of attenuated androgens (liver
carcinoma). Further research into the correct medical treatment
of life-threatening ACEI-AAE is needed.
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Learning points

▸ The high number of patients treated with ACE inhibitors
(ACEI) and the potential life-threatening clinical picture of
angio-oedema, make it an important adverse effect to be
aware of for both clinicians and patients.

▸ Dealing with ACEI-acquired angio-oedema, traditional
anti-allergic treatment with corticosteroids and
antihistamines have limited or no effect.

▸ The ability to master a difficult intubation and the surgical
skill to perform an acute tracheotomy are therefore still the
life-saving requirements if all else fails.

▸ Selective bradykinin B2 receptor antagonists and
complement C1-esterase inhibitor concentrate are the most
promising medical alternatives.
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