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ABSTRACT

Background: Angioedema is potentially life-threatening clinical syndrome of sudden and transient onset. It can be
hereditary or acquired. Angioedema secondary to angiotensin-converting enzyme inhibitor drugs is a known
adverse reaction involving bradykinin and does not respond to conventional treatments. Angiotensin-converting
enzyme inhibitor drugs are frequently prescribed for the treatment of arterial hypertension. We report the first case
of angioedema in our institution and country. Case presentation: An 84-year-old Colombian man attended the
emergency department for diffuse abdominal pain, with subsequent appearance of lip edema and sensation of a
foreign body in the throat. He had no history of allergies to medications, foods, or previous similar episodes.
History of arterial hypertension, for which he had been prescribed perindopril 5 mg every 12 hours, four days
before the emergency consultation. Trade name, Coversyl A, contains perindopril arginate 5 mg corresponding to
Perindopril 3.395 mg. Physical examination with edema of the lips and tongue. The tests performed were normal.
A diagnosis of angioedema induced by perindopril was made, this medication was withdrawn. The patient was
hospitalized for two days and was treated with corticosteroids and tranexamic acid with complete recovery and
improvement. Conclusion: Angiotensin-converting enzyme inhibitors are drugs increasingly used in daily clinical

practice, so adverse reactions such as angioedema are becoming more common in emergency medical services.
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INTRODUCTION

Angioedema is a potentially fatal clinical syndrome of sudden and transient onset. It is defined as localized edema
without pitting, involving dermal, subcutaneous or submucosal tissues. It can affect the face, lips, upper respiratory
tract and gastrointestinal tract. It is secondary to increased vascular permeability due to the sudden release of different
mediators such as histamine and tryptase or bradykinin. Angioedema can be hereditary or acquired, resulting from an
allergic reaction to food, drugs, autoimmune disorders, inhalants or idiopathic. Acquired angioedema is characterized
by acquired C1 esterase inhibitor deficiency, inappropriate activation of the contact kinin system and overactivation of

the human complement system. !

The most frequent cause of drug-associated acquired angioedema is ACE inhibitors, which account for approximately
25-39% of cases. Angioedema secondary to ACEIs is a known adverse reaction of idiosyncratic presentation involving
the bradykinin pathway and is unresponsive to conventional treatments.

The first available oral ACEI; captopril was introduced in 1980, and since then the prescription of this class of drugs
frequently prescribed for the treatment of arterial hypertension; and heart failure particularly in patients with heart
failure with a reduced ejection fraction and diabetic nephropathy, has increased worldwide, because of its undisputed
protective benefits and impact on morbidity and mortality.>® This increased use has led to a higher incidence of ACE

inhibitor-induced acquired angioedema.™

In some countries such as Australia the Adverse Reaction Advisory Committee has issued a warning in its bulletin
about the continued reporting of angioedema due to ACE inhibitors. Among the more than 7000 reports of angioedema
since 1970, 13% have been attributed to ACE inhibitors.!

In this article we report the first case of ACE inhibitor-induced angioedema presented at our institution. This is a 84-
year-old male patient who presented with lip and tongue edema induced by perindopril. This case report of an adverse
reaction due to angioedema is the first case reported in our country according to the national pharmacovigilance

program consulted as of 2024.

CASE REPORT
An 84-year-old Colombian man consulted the emergency department for three days of clinical symptoms consisting of
diffuse colicky abdominal pain with subsequent swelling of the lips and sensation of a foreign body in the throat. He

did not present fever, respiratory distress, urticaria, pruritus or other symptoms.

The patient reported that the symptoms started after the change in antihypertensive treatment, four days ago, the

treating physician discontinued losartan and changed it to perindopril.
He had no history of allergies to medications, food or previous episodes of the same characteristics.

Histories of hypertension, hypothyroidism, prostate cancer in remission, chronic obstructive pulmonary disease,

chronic sensory and motor polyneuropathy and obstructive sleep apnea were recorded.

He had been prescribed perindopril 5 mg every 12 hours, four days prior to the emergency consultation,and he had not

ingested other medications, xenobiotics or food other than usual ones.
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In the physical examination he presented vital signs within goals for the age group. He was oriented, and as the only

finding he had edema of the subcutaneous cellular tissue of the lower hemiface, without other relevant alterations.

There were no signs of respiratory distress, and auscultation was normal. There was no inspiratory stridor or other

abnormal sounds.

The abdomen was soft, and nonpainful with normal bowel sounds, and no masses or megaliths were palpable.

The skin was normal in appearance, and there were no dermal lesions or any type of rash.

Labs performed were CBCs with normal cell lines, especially those with no eosinophilia. Electrolytes and azotemia
were normal. In addition a chest X-ray and ultrasound of the abdomen were performed without relevant findings.

A diagnosis of perindopril-induced angioedema was made, so this ACEI was withdrawn. The patient was given
intravenous fluids, and antihypertensive therapy was adjusted with losartan and amlodipine. He received a single dose
of hydrocortisone 100 mg, micronebulization with budesonide and a single intravenous dose of tranexamic acid 1 g.

He was hospitalized under surveillance for two days, presenting complete resolution of the inflammatory changes in the
face, without involvement of any other organic system, and achieved adequate control of blood pressure. He was

discharged with an allergology control order and a recommendation of no re-exposure to perindopril.

The causality of the adverse reactions secondary to perindopril was assessed via the Naranjo algorithm, with a probable

result.

DISCUSSION
We report the case of an older Latino male born in Colombia who presented with perindopril-induced angioedema of
the lower hemiface.

Angioedema is characterized by local, asymmetric swelling of the skin or mucous membranes. The pattern of swelling
is an important diagnostic consideration, particularly if it occurs with or without urticaria. Recurrence of angioedema
without urticaria mandates evaluation for C1INH deficiency.Cases of recurrent angioedema with associated urticaria or
pruritus that are histamine-mediated may be considered to be on the spectrum of chronic urticaria.l’! Our patient

presented for the first time with a clinical picture not associated with pruritus or urticaria.

The incidence of ACE inhibitor-induced angioedema has been investigated and it is estimated that between 0.1% and
0.7% of patients treated with these agents develop angioedema involving mainly lip and tongue edema. The incidence
rate was 1.97 (1.77-2.18) cases per 1000 person-years. Although rare they can also involve other areas, such as the gut
and extremities. Our patient presented with involvement limited to the lips and tongue, as described in most
patients.["®]

The occurrence of ACEI-associated angioedema is variable in relation to the initiation of treatment. It can occur at any
time after a patient starts taking an ACE inhibitor even within 1 day of starting an ACE inhibitor. Most cases were
observed within the first 3 months. The risk is highest during the first month, with a relatively constant annual risk of
0.10-0.12 % observed in retrospective studies. In our patient this adverse reaction developed 4 days after the initiation

of treatment. ACE inhibitor-induced angioedema can occur at any dose with in the therapeutic range.’®%
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The mechanism by which ACE inhibitors cause angioedema is not fully understood. Hereditary angioedema and
acquired angioedema are related to low levels or abnormal functions of the esterase inhibitor C1, which regulates the
complement, fibrinolytic, and contact system pathways. However, in ACE inhibitor-associated angioedema, the
inhibition of an enzyme related to bradykinin degradation does not involve proteins of the complement pathway. ACE
inhibitors act on the renin angiotensin system, interfering with the conversion of angiotensin I to angiotensin Il through
the inhibition of ACE, also known as kininase Il. ACE is a dipeptidyl carboxypeptidase, the main enzyme responsible
for the degradation of 75% of bradykinin, a nanopeptide that is physiologically produced in the kallikrein-kinin system
and converts substance P to active metabolites.

The half-life of bradykinin is very short; in the presence of ACE inhibitors it is prolonged by a 5-12-fold increase.
Therefore, blockade increases the concentration of bradykinin, and could contribute to the resulting angioedema;
however, it is not clear why angioedema affects only one group of treated patients.!"

There is a population at increased risk for this complication. Reported risk factors for adverse effects of ACE inhibitors
include female sex, older age, smoking status, history of seasonal allergies or drug exanthems, immunosuppression, and
coronary artery disease. A recent meta-analysis reported three significant loci; 1924.2 and 14932.2, which were
previously described, and 20q11.22 which is a new risk locus for ACEI adverse effects.*!]

In our patient we identified risk factors described in the literature for development of ACE inhibitor-induced
angioedema such as advanced age.

There are no laboratory biomarkers to confirm the diagnosis of ACEI-induced angioedema.

Currently, there are no Food and Drug Administration-approved therapies for the treatment of ACE inhibitor-induced
angioedema.(12) The treatment of ACE inhibitor-induced angioedema poses a challenge for clinicians.The evaluation
of the suspected drugs and the discontinuation of ACE inhibitor therapy constitute the mainstays of medical
management. Supportive measures should then be instituted. Most cases are self-limiting and resolve within 24-48

hours. Medications such as epinephrine, antihistamines and corticosteroids are generally ineffective.

Specific treatments, such as icatibant, a bradykinin receptor antagonist, and ecallantide, a kallikrein inhibitor, are not
widely available and data on their clinical efficacy are still lacking.

Treatment options include fresh frozen plasma and tranexamic acid. Fresh frozen plasma, which includes ACE and C1-
esterase inhibitors, was first employed for the treatment of angioedema in 1969 and acts by promoting the breakdown
of excess bradykinin through its intrinsic enzymatic activity. Despite several years of use in hereditary angioedema,

data on its efficacy are limited to clinical cases.

Tranexamic acid is an antifibrinolytic agent that inhibits the passage of plasminogen to plasmin. Plasmin plays a role in
kallikrein production by converting factor XII to Xlla, which then promotes the conversion of prekallikrein to
kallikrein. Kallikrein is involved in the production of bradykinin. Therefore, it indirectly decreases bradykinin
production. Tranexamic acid is well tolerated and easy to administer. It has been reported in the literature as a treatment
option but there is a lack of randomized controlled studies to determine whether tranexamic acid is an effective

treatment for ACE angioedema.!*®
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Finally, it is important to recognize ACE inhibitor-induced angioedema, especially when it involves the respiratory

tract, due to the risk of asphyxia for patients. It is also important to recognize that it is not a type | hypersensitivity

reaction and that to date there are no approved therapies for its treatment.

CONCLUSION
Angiotensin-converting enzyme inhibitors are drugs increasingly used in daily clinical practice, so adverse reactions

such as angioedema are becoming more common in emergency medical services. Healthcare providers should be aware

of these risks.
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