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Abstract

Angiotensin-converting enzyme inhibitor induced angioedema (AIIA) can
vary from mild to life-threatening. A vast majority of cases of AIIA occur
within a month of starting an angiotensin-converting enzyme-inhibitor (ACE-I).
We present a 48-year-old male who presented with respiratory failure sec-
ondary to AIIA, after being on lisinopril for over 8 years. He had no previous
complications secondary to lisinopril and aside from smoking, carried no risk
factors for AIIA. Despite conventional treatment for angioedema, he had a
prolonged stay in the Medical Intensive Care Unit (MICU). Following dis-
charge, there hasn’t been a recurrence of AIIA since the discontinuation of li-
sinopril. The case is intended to caution that AITA remains possible even late
into a chronic regimen of ACE-I. This is a risk that shouldn’t be neglected,
even with sparse risk factors or longer duration of ACE-I use. Conventional
treatment is not currently in line with proposed etiologies of AIIA. We advo-
cate for more clinical trials involving pharmaceutical agents targeting brady-
kinin accumulation.
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1. Background

Angioedema is a localized swelling of subepithelial tissues. It’s benign when li-
mited to skin but can cause respiratory distress when present in the mouth,
pharynx or larynx [1] [2]. It’s estimated that over 40 million people around the
world are prescribed ACE-Is (angiotensin-converting enzyme inhibitors), with
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the most common being lisinopril [2] [3]. Drug-induced angioedema has impli-
cated multiple classes of drugs, the most common being Angiotensin-converting
enzyme-inhibitor induced angioedema (AIIA) [4]. Though subpopulations can
vary, there is an estimated incidence of 0.1% - 0.6% of AIIA in patients on
ACE-I therapy [2].

AIIA can vary greatly in presentation; ranging from mild to life-threatening
angioedema requiring intubation and mechanical ventilation (MV). The highest
frequency of AIIA is within the first month of starting ACE-I, particularly the
first week, but rare afterward. However, there have been case reports of angioe-
dema occurring 2 years after initiation of therapy [4] [5].

We present a case of AIIA requiring MV and prolonged stay in the Medical
Intensive Care Unit (MICU). This case is unique as the patient had been taking
lisinopril for over 8 years for hypertension therapy. The case demonstrates that
ACE-Is can carry a risk for AIIA for many years. This case also cautions that
traditional management of angioedema is not necessarily targeted at the etiology
of AIIA.

2. Case Presentation

We present a 48-year-old male who was admitted to the MICU with AIIA. He
has a long-standing history of hypertension and had been on lisinopril 20 mg for
over 8 years. He had been initially started on lisinopril-hydrochlorothiazide 20
mg - 25 mg, then de-escalated to lisinopril nearly 3 years later. His medical his-
tory includes Type 2 Diabetes Mellitus, long term insulin use, Chronic Kidney
Disease Stage IV, Coronary Artery Disease, Obstructive Sleep Apnea, and Bipo-
lar 1 Disorder. Regarding his social history, he had a 15-pack year smoking his-
tory, along with a history of cocaine use for which he had been drug free for 5
years. He lived with his mother and was independent of all activities of daily liv-
ing. He had not had any recent travels, insect/animal bites or medication changes.
Regarding allergies, he had documented severe allergic reaction when exposed to
contrast medium over a year prior. His family history was free of any angioede-
ma or anaphylaxis. Prior to presentation the patient had been taking lisinopril
daily and had eight pills left over from his last refill.

The patient was at his baseline state of health on the day of presentation. He
had his typical breakfast at 12:30 PM consisting of fried eggs, biscuits, gravy and
orange juice. An hour later he started having tongue swelling, which he was able
to tolerate for 30 minutes before he started struggling to breathe. His mother
realized he was not able to speak and called 911. On presentation in the Emer-
gency Department (ED), there was prominent swelling of his tongue and pha-
ryngeal edema. His oropharynx was completely occluded by his tongue causing
respiratory failure. He was promptly intubated and placed on MV, with propofol
being used for sedation. A Chest x-ray [see “Figure 1”], confirmed proper
placement of endotracheal tube and no evidence of infection contributing to the

cause of the patient’s respiratory failure (i e. pneumonia). There was no evidence
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of effusions, lobar consolidation or pneumothorax. He was given epinephrine
0.3 mg intramuscularly, methylprednisolone 125 mg intravenously, along with 3
liters of intravenous fluid and admitted to the MICU. The following day, he was
started on diphenhydramine 50 mg three times a day and methylprednisolone
was deescalated to 60 mg every 6 hours. On day 3 the patient failed his sponta-
neous breathing trial (SBT) and respiratory status deteriorated; FiO, require-
ment increased from 40% to 60%, and positive end-expiratory pressure in-
creased from 10 to 12 mmHg. The patient’s angioedema resolved on Day 4 per

physical exam, but the CXR that day [see “Figure 2”] demonstrated worsening
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Figure 1. Chest x-ray on admission. Endotracheal tube tip seen 2.9 cm above the level of
the carina. Central bilateral perihilar bronchovascular markins likely related to intubation
and atelectasis. No effusions or pneumothorax evident.
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Figure 2. Chest x-ray on hospital day 4. New bibasilar opacities seen, relating to ventila-
tor-associated pneumonia.
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of bilateral opacities and the patient was started on broad-spectrum antibiotics
for ventilator-associated pneumonia (VAP). Respiratory cultures later grew Me-
thicillin-resistant staphylococcus aureus (MRSA) and Moraxella catarrhalis and
antibiotics were deescalated to vancomycin and ceftriaxone. On day 5 patient
was tachypneic and in respiratory distress and was prone-ventilated (requiring
multiple staff members to assist) for ARDS (Acute Respiratory Distress Syn-
drome). On day 9, our patient failed his spontaneous awakening trial but could
squeeze my fingers on command.

It wasn’t until day 11 that he was extubated, and was able to answer questions
with writing. The following day he was able to speak/answer questions and was
cleared by speech therapy for solid food. He was subsequently transferred out of
the MICU on day 13 in a hemodynamically stable state and speaking comforta-
bly. While in intermediate care, he was recommended Subacute Rehabilitation
by both physical and occupational therapy at discharge.

Following discharge, patient has permanently discontinued lisinopril. He has
been able to control his hypertension with amlodipine 10 mg. Following 18
months of follow up, he has not had any recurrences of angioedema or hospita-

lizations.

3. Discussion

ITA was initially reported as have an incidence of approximately 0.1% in patients
on an ACE-I, however, a prospective trial involving 25,000 patients shows that
this value has risen to 0.7%, with incidence higher in certain subpopulations [6].
AIIA has most often occurs within a week to a month of starting ACE-I therapy
[5]. Our case stands unique in that our patient has been compliant with his lisi-
nopril for over 8 years, since the initial diagnosis of hypertension. With our lite-
rature review, the only reported duration of ACE-I usage prior to AIAI longer
than that of our patient was 11 years [4]. Otherwise, there have been multiple
reports of AIIA after 2 years of ACE-I use. This emphasizes that the temporal
relationship between ACE-I and AIIA is not always close. AIIA carries a higher
risk in African Americans, age older than 65, those regularly on aspirin, those on
Non-steroidal anti-inflammatory drugs (NSAIDs), smokers and those with pre-
vious drug/seasonal allergies [2] [7] [8] [see “Table 1”]. Our patient, was Cauca-
sian and in his 40s with no prior ACE-I induced cough, allergies to aspirin or
NSAIDs, C1 esterase deficiency (or family history of. The only risk factor he had
for AITA was smoking. This further raised our awareness that AIIA should not
be neglected, despite scare risk factors and duration.

Different etiologies and mechanisms for AIIA have been described, with many
centered around ACE and bradykinin physiology. ACE exists within the lining
of our lungs, endothelial and renal epithelial cells [9].

ACE metabolizes bradykinin, which is a potent vasodilator. Bradykinin is
converted from Kallikrein by C1 esterase. With ACE-I use, both bradykinin and

Substance P do accumulate, as their inactivation is inhibited. This accumulation
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Table 1. Sociodemographic characteristics and risk factors regarding AITA.

Characteristics and Risk Factors Our Patient Average AIIA Patient
Age 48 years >65 years
Onset of AIIA from Starting ACE-I Therapy >8 years Within 1 - 4 weeks
Gender Male Female
History of Prior Angioedema Absent Present
Seasonal Allergies Absent Present
Aspirin/NSAID Use Absent Present
Family History of Angioedema Absent Present
Tobacco Use History Present Present

results in vasodilation/vascular permeability, which is postulate to manifest in
ATIA [10] [11] [12]. In patients with angioedema, the absence of itching or urti-
caria should draw attention to diagnosis of AIIA. The presence of urticaria likely
implicates a different group of etiologies such as infectious, IgE-mediated aller-
gic cases and direct mast cell activation [13].

The increase in the frequency of AIIA has made it all the clearer that there is a
dearth of standardized treatment. Current standard treatment includes gluco-
corticoids, antihistamines, and epinephrine. All of these agents work against
AIIA’s inflammatory response well, they do not work on the bradykinin system
[9]. This is problematic because if elevated bradykinin/Substance P activity is
responsible for the mechanism of AIIA, standardized management would not be
helpful against underlying etiology [9] [14].

Our patient was managed with traditional therapy, and his angioedema did
not resolve until day 4 of hospitalization. In a multicenter review of 108 patients
with angioedema, only 5 patients took > 48 hours to respond to conventional
treatment [15]. Interestingly, our patient’s angioedema did not resolve sooner.
We speculate our patient would have benefited from bradykinin targeted thera-
Py, as he may have had an earlier resolution of angioedema and avoided ARDS
complicating and prolonging his stay.

The Food and Drug Administration has approved icatibant for acute AITH
and hereditary angioedema. This drug functions on the bradykinin mechanism
by competitively antagonizing bradykinin B2 receptors [16]. Data regarding its
use has been mixed. Positive outcomes and resolution of symptoms within 10
hours administration of subcutaneous icatibant were shown in 12/13 case re-
ports/series [17]. However, a more recent randomized controlled trial of 121
subjects failed to demonstrate the efficacy of icatibant compared to placebo [18].
Further research is warranted regarding the efficacy of icatibant and other agents
inhibiting bradykinin mediated angioedema. Optimistically speaking, icatibant
could have resolved our patient’s angioedema, preventing ARDS (and subse-
quent prolonged MICU stay). In addition to icatibant, ecallantide, tranexamic

acid, purified C1 inhibitor concentrate, and possibly fresh frozen plasma are other
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therapies that are effective for aborting attacks of angioedema in hereditary an-
gioedema (HAE). In theory, these treatments could be helpful in ACE inhibi-
tor-induced angioedema, but available studies are greatly limited [19].

4.

Conclusions

This is a case report of ACE-I induced angioedema occurring after the pa-
tient had been taking lisinopril for over 8 years. Providers should be aware
that patients on ACE-Is continue to carry a risk of angioedema years into
chronic treatment. This is a risk that shouldn’t be neglected, even with sparse
risk factors or longer duration of ACE-I use.

ACE-Is should be discontinued immediately following AIIA without re-cha-
llenging the patient. An alternative for blood pressure control should be dis-
cussed with patients

There is no definitive etiology of AIIA. Though most theories explaining
AIIA are postulated around the accumulation of bradykinin.

No consistently efficacious treatment for AIIA exists. More trials need to be

conducted with agents targeting the bradykinin system for treating AITA.
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