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ABSTRACT

Angiotensin-converting enzyme inhibitors (ACEI) are widely used drugs nowadays in treat-
ing patients diagnosed with cardiovascular disorders. We present two consecutive cases of 
acquired angioedema caused by the administration of enalapril and lisinopril in patients with 
indication for ACE-inhibitors therapy. Rigorous follow-up of side effects of ACEI is required, 
due to these possible life-threatening adverse reactions.
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Introduction

Angiotensin converting enzyme inhibitors (ACEI) repre-
sent a frequently used medication in daily practice, al-
though little is known about the risk of side effects and 
mainly about acquired angioedema, a life-threatening 
complication. Cutaneous adverse reactions labeled on the 
medication cover a large variety of skin lesions such as 
urticaria, lichenoid dermatosis, pemphigus, photosensi-
tivity reactions, and angioedema.1

The first description of angioedema dates from 1876 
and belongs to Milton, the terminology of angioneurotic 
angioedema being used later by Quincke, in 1822.2 In cur-
rent daily practice the expression angioedema fully de-
scribes the clinical entity that consists of facial edema, 
including the eyelids, lips, and upper respiratory tract.

Drug-induced angioedema has been reported in as-
sociation with the administration of various drugs such 
as nonsteroidal anti-inflammatory drugs, antibiotics, 
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statins, proton pump inhibitors, estrogens, radiocontrast 
agents, ACEI, beta blockers, calcium channel blockers, and 
this list can be exhaustive, by recent reports.3

We present two consecutive cases of acquired angio-
edema caused by the administration of enalapril and lisin-
opril in patients with indication for ACEI therapy.

The patients consented to the publication of their data 
and approval from the institution where they had been 
admitted was also obtained. 

Case series

Case 1

A 74-year-old male Caucasian patient was seen in the 
Emergency Unit for diffuse facial and eyelid angioedema 
(Figure 1). The patient had been under treatment with 
enalapril for arterial hypertension. Monotherapy with 
ACEI was started 2 weeks previously. He was treated with 
parenteral and oral corticosteroids associated with sys-
temic antihistamines, the ACEI were discontinued, and 
the patient presented a full recovery.

Case 2

A 56-year-old female patient was referred to the Derma-
tology Clinic for severe lower lip edema (Figure 2). The 
onset of symptoms had been observed 6 hours prior to 
hospital admission, with progressive worsening; however, 
after a complete clinical examination, no other system-
ic or cutaneous findings were reported. The patient had 
been diagnosed with arterial hypertension nine months 

prior the current presentation, for which she had been 
prescribed lisinopril in monotherapy. The patient denied 
any other drug intake, and she did not have any history 
of allergy. The suspected clinical diagnosis was lisinopril-
induced angioedema, which led to the discontinuation of 
the medication and the administration of antihistamines 
and systemic steroids. 

Discussions

The diagnosis of angioedema is mainly clinical and is sug-
gested by the occurrence of non-pitting edema, regularly 
involving the cephalic extremity, more specifically the 
tongue and lips, as well as the face and throat. It may be a 
life-threatening condition as it can cause airway swelling 
with acute respiratory distress, in which case the patient 
requires immediate hospital admission and emergency 
treatment. Angioedema is classified as allergic and non-
allergic according to its etiology.4

In order to provide a proper patient management, it is 
of outmost importance to conduct a differential diagno-
sis between histamine- and bradykinin-mediated angio-
edema.5

Angioedema induced by histamines released from 
mast cells is associated with urticaria and pruritus, and 
its triggers include viral infections, drugs, food, or phys-
ical causes (cold, heat, vibration, pressure, water, sun 
exposure). The response to antihistamines, epinephrine 
and/or steroids is the main feature of this manifestation; 
severe cases may need the administration of omalizum-
ab or cyclosporine, according to the latest guidelines. 
Abdominal pain and rapid onset are also useful criteria 

FIGURE 1.  Diffuse facial and eyelid angioedema during treatment 
with enalapril for arterial hypertension in a 74-year-old patient

FIGURE 2.  Severe lower lip edema in a 54-year-old patient 
treated with lisinopril
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for differentiating it from bradykinin-mediated angio-
edema.

Bradykinin-mediated angioedema includes hereditary 
angioedema and acquired angioedema; urticaria and pru-
ritus are absent, the onset is not abrupt but slow and pro-
gressive, over hours, culminating in severe clinical mani-
festations and abdominal pain; another clue is the lack of 
response to antihistamines and steroids.6

Hereditary angioedema is an autosomal dominant dis-
ease caused by the lack of or a dysfunctional C1-inhibitor 
protein and is bradykinin-mediated. The other form is ac-
quired bradykinin-mediated angioedema, which includes 
the drug-induced type.7

Angioedema induced by ACEI is bradykinin-mediated, 
being based on the inhibition of ACE, which further in-
hibits the conversion of angiotensin and diminishes the 
catabolism of bradykinin.8

Angioedema caused by ACEI has been reported in 0.1–
0.7% of patients treated with different types of ACEI.9 Al-
most one third of the patients with ACEI-induced angio-
edema had severe or fatal forms, resistant to treatment.10 
The disorder has been reported at the beginning of treat-
ment, although this side effect can occur at any time dur-
ing drug administration.11 The currently prescribed ACEIs 
are enalapril, lisinopril, captopril, ramipril, imidapril, 
benazepril, trandolapril, and perindopril, but not all pa-
tients are prone to develop this severe adverse reaction in 
reaction to ACEIs. Several studies have been conducted to 
identify risk factors related to ACEI-induced angioedema. 
The main reported risk factors include black race, female 
gender, smoking, personal history of allergies or atopy, 
elderly, obesity (high body mass index), previous upper 
respiratory disorders, sleep apnea, and immunosuppres-
sion.12–14

Treatment of patients diagnosed with ACEI-induced 
angioedema starts with the recognition of angioedema 
and of the fact that ACEI could be possible etiologic fac-
tors of recurrent facial and upper respiratory edema.15 The 
most important recommendation in these cases is to avoid 
ACEI and revise the medication.

In emergency units angioedema should be treated ac-
cording to guidelines.16 The treatment of ACEI-induced 
angioedema includes icatibant, a bradykinin inhibitor, 
currently used in patients with hereditary angioedema, or 
ecallantide, a plasma-derived C1 esterase inhibitor.17–20

The presented cases are two examples of ACEI-induced 
angioedema, both patients having prescribed angiotensin 
converting enzyme inhibitors for arterial hypertension. 
However, the first patient presented the adverse reaction 
within the first two weeks from initiation of treatment, 

while the second had a late-onset adverse angioedema. 
Current reports state that in approximately half of cases, 
angioedema occurs in the first 90 days from initiation of 
ACEI treatment, while others present the adverse reac-
tion even as late as over 12 months.9 The patients depicted 
in the present manuscript presented favorable outcomes 
after discontinuation of ACEI and administration of anti-
histamines and steroidal anti-inflammatory medication. 
Despite this, both patients needed continuous monitor-
ing and observation for progressive airway obstruction, 
which would have required intubation and mechanical 
ventilation.

Conclusion

Angioedema associated with angiotensin converting en-
zyme inhibitors is a clinical diagnosis and should be rec-
ognized by treating physicians in hospitals and emergency 
units. The main therapeutic measure is represented by the 
cessation of ACEI medication. Such patients require careful 
observation for airways compromise and acute respiratory 
failure, in which case mechanical ventilation is used. 
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