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Abstract
Angioedema is a rare but life-threatening side effect of angiotensin-converting enzyme inhibitor
(ACEI). It can lead to airway compromise which can be fatal if not treated emergently. CASE: A 69-yearold woman presented to the ED with swollen lips, tongue and change of voice. Her home medications
included aspirin, amlodipine, lisinopril and atorvastatin. She was treated with intravenous corticosteroids,
diphenhydramine and famotidine. Fiberoptic laryngoscopy showed swollen base of the tongue and
arytenoid process necessitating intubation for airway protection. Two units of fresh frozen plasma was
given for persistent swelling. Her condition improved, she was extubated and discharged home on the
third day. Possible causes of angioedema in her case were food- related, hereditary AE (HAE), and drug
-induced. Aspirin and amlodipine related angioedema present early after initiation of these medications.
In addition, these drugs typically lead to mast-cell mediated angioedema which is typically associated
with a pruritic urticaria. By exclusion, this episode of angioedema was attributed to lisinopril. She was
discharged home on aspirin and amlodipine and had no problems on follow up visit.
Angioedema associated with ACEI can occur years after initiation, is usually self- limited and
rarely fatal. Prompt recognition and immediate treatment with standard therapy is usually suﬃcient.
Laryngoscopy and early intubation when necessary are critical steps in y management of these patients.
Fresh-frozen plasma has been used off -label use in refractory cases of angioedema and has shortened
the time to resolution of angioedema complications.

Abbreviations

some of them are mild requiring no treatment and others

(ACEI) Angiotensin-Converting Enzyme Inhibitors; (AE)
Angioedema; (FFP) Fresh Frozen Plasma; (HAE) Hereditary
Engioedema.

attention to the underlying cause of the AE. There is a growing

Introduction
Angioedema (AE) is an uncommon but potentially lifethreatening complication of the angiotensin converting
enzyme inhibitors (ACEI) [1]. It is seen in 0.1-0.7 % of people
taking this drug but since it is the highest prescribed antihypertensive agent, it accounts for one-third of prescription
drug-related angioedema cases seen in the emergency room
[2]. After the introduction of the first ACEI in 1980, ACEI
quickly became the preferred drug for the treatment of HTN
especially in patients with diabetes and heart failure [3]. Except
for the common side effect of cough, it is well tolerated. ACEI
angioedema is a class effect and is not dose dependent [4].
Lisinopril is by far the most commonly prescribed ACEI, and
therefore the highest number of ACEI-AE are associated with
the use of Lisinopril [5].
Not all of the ACEI- AE cases initially present to the ED;

are treated symptomatically by the physicians without much
concern that delay in diagnosis and continuation of the same
ACEI or choosing another ACEI may result in life threatening
attack of AE [6].
ACEI- AE is bradykinin- mediated, and therefore unlike
mast cell- mediated AE is not typically associated with
urticaria. It could affect the lips, tongue, upper airways and
intestinal mucosa [7]. Although it is bradykinin-mediated,
standard emergency treatment of this condition has still been
mostly with antihistamine, steroids, and epinephrine. In a few
instances, endotracheal intubation may be needed for airway
protection. Without timely recognition and management
some of these cases are fatal. To expedite resolution of airway
edema, fresh frozen plasma has been successfully used. Freshfrozen plasma contains Kininase II which acts to break down
bradykinin into nonfunctional peptides, resulting in the rapid
resolution of airway edema in ACEI-AE [8]. However, there is
not sufficient data to support the use of other agents such as the
kallikrein receptor antagonist (ecallantide) or the bradykinin
receptor antagonist (icatibant) in ACE-AE [9-11].
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We describe a case of angioedema caused by lisinopril after
8 years of using this drug, which failed to respond to traditional
treatment, required endotracheal intubation and subsequently
necessitated the use of fresh frozen plasma which led to
successful resolution of the angioedema.

Table 1: Differential diagnosis, considerations and management of the patient with
ACEI Angioedema.
POSSIBLE CAUSES
STANDARD RX

t Food -related
t Hereditary
Angioedema
t Drug –induced

Case Presentation
A 69-year-old African-American woman presented to
the ED with lip and tongue swelling. Her past medical history
was notable for hypertension, hyperlipidemia, tobacco use,

t Insect bite
t Considerations:
Lack of Pruritic Rash

SEVERE CASES
Fiberoptic
Laryngoscopy
Persistent Edema
Immediate Intubation
ICU Transfer
Use OF FFP:

t Epinephrine
t IV corticosteroid
t IV Famotidine
t IV Benadryl
t No Improvement

t Transfuse 2 Units of
FFP.

Delay in Symptoms
History not consistent
with HE

peripheral vascular disease, COPD and a cerebrovascular
accident in 2009 with residual right-sided weakness. She had
developed oral swelling and difficulty swallowing within a
few hours of eating hotdogs for dinner. She reported no new
food or medication use. There was no insect bite. She had no
known allergies. A review of systems was unremarkable with
no reported fever or rash. She had a similar episode of swelling
3 months back which responded to oral diphenhydramine.
However, this episode did not respond to diphenhydramine. A
few hours after dinner, she had developed difficulty breathing,
drooling and weaker voice necessitating a visit to the emergency
department (ED).

frozen plasma (FFP). Patient received 4 units of FFP, her
symptoms resolved four hours after the transfusion. She was
extubated the next day and was discharged home the day after
the extubation on ASA, Amlodipine and tapering dose of oral
prednisone. She was seen for follow up after a week in the
clinic and at that time she was back to her baseline.

Discussion
Most cases of ACEI induced angioedema occur within hours
to weeks after the initiation of the drug; however, with some
cases the AE occurs after years of use [12]. In most instances

In the ED, her vital signs were normal, she was noted to
have significant lip and tongue swelling but no urticarial rash,
flushing, generalized pruritus, hypotension or wheezing. Her
home medications included aspirin, lisinopril, atorvastatin
and amlodipine. She had been on these medications since her
stroke in 2009. She was treated with intravenous steroids, as

it is self- limited [13], but occasionally it can result in fatal
airway obstruction. Recurrent attacks of AE prior to diagnosis
is not uncommon [14]. It is a class effect and using another
ACEI agents is not recommended [15,16].
Although

ACEI-AE

commonly

involves

the

mucous

well as H1 and H2 blockers. There was no improvement after

members of the mouth and upper airways, it can cause gut

4 hours. Due to hoarsening of the voice, otolaryngology was

angioedema in which case it might be confused with hereditary

consulted who then performed fiberoptic laryngoscopy which

AE (HAE), which more commonly has gut involvement [17].

showed edema at the base of the tongue and on the arytenoid

Both ACEI-AE and HAE are bradykinin-mediated and thus,

processes (Figure 1) with no vocal cords involvement. She was

unlike mast-cell mediated angioedema, do not present with

immediately intubated for airway protection.

urticarial rash. In HAE, there is typically history of recurrent

Her blood work showed normal complete blood count
and electrolytes, but elevated inflammatory markers Erythrocyte sedimentation rate (ESR) was 45 and C-reactive
protein (CRP) was 1.73, with normal complement levels. Her
condition did not improve, which prompted consultation with
the allergy specialist to rule out a hereditary angioedema or
allergic conditions as underlying cause of symptoms. (Table1),
Lisinopril was considered to be the culprit and since the
standard treatment failed they recommend the use of fresh

attacks [18]. The other important difference is the levels of C1
INH, C4 and C1q are normal in ACEI- AE. In the bradykininmediated angioedema pathway, blockade of the ACE enzyme by
ACEI drugs leads to the accumulation of bradykinin, which is a
potent vasodilator leading to the increased permeability of the
vessels, and is thought to be the primary pathway leading to
AE in these cases [19]. FFP has Kinninase II, an enzyme which
is identical to ACE in the lung and helps in the breakdown of
bradykinin and leads to rapid resolution of the edema [20].
Risk factors for the ACEI -AE includes: age greater than
65, African ancestry [21], female sex, history of smoking,
concomitant use of immunosuppressive agents or having
transplant status [22], history of seasonal allergies or
previous angioedema [23]. It can be precipitated by trauma,
instrumentation and use of anesthetic agents which sometimes
lead to misdiagnosis of anesthetic agents induced AE [24].
Prompt recognition and early withdrawal of culprit ACEI
is important. In individuals with severe airway edema, highdose steroids and FFP, as in this case, can play a key role in
resolution. In the most extreme of cases, close monitoring and

Figure 1: Unilateral edema on direct laryngoscopy.

early intubation could be necessary [25].
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This off label use of FFP has been described for reversing
the effects of ACEI-AE, especially in patients who have
life threatening symptoms including dyspnea, dysphonia,
odynophagia, stridor, drooling, or respiratory distress.

Conclusion
ACEI are highly effective agents used for a variety of health
conditions, with increased use over the last few decades. This
has led to a higher incidence of ACEI- AE. Delay in recognizing
the culprit agent and prompt treatment could result in
significant morbidity and mortality. Stopping the use of ACEI
is critical in the prevention and management of angioedema.
Fresh frozen plasma has shown promising results in selected
cases of ACEI-AE and should be considered in patients with
refractory symptoms.
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