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ABSTRACT

Rationale: Few case series have described the simultaneous development of angioedema in patients with coronavirus 19 disease (COVID-19). Most of these reports
were described in at-risk patients for developing bradykinin angioedema. Therefore, we aim to describe 5 African American patients who developed simultaneous
COVID-19 and angioedema.

Methods: This was a case series of hospitalized patients with simultaneous angioedema and COVID-19 infection in a single center from May 2020 to February 2022.
We used descriptive statistics. The study was approved by the institutional review board.

Results: Their median age was 55 years (range 28-66); all patients were African American, and 3/5 were males. All patients developed angioedema within a week of
hospitalization. Two subjects had prior history of ACEI-related angioedema but were not exposed to ACEI recently, whereas 1 subject was on chronic lisinopril
therapy for the last 3 years. All patients had orofacial involvement; the most common locations were lips (5/5) and tongue (3/5). None had histaminergic features of
angioedema (either skin rash or peripheral eosinophilia). 4/5 subjects had respiratory symptoms and chest imaging features of COVID-19 pneumonia, whereas 3/5
subjects developed severe COVID-19 infection. Most patients were treated with standard combination of H1 and H2 blockers, and corticosteroids. A total of 2/5
subjects were intubated; one patient developed refractory tongue swelling, received tracheostomy for extubation, and died due to COVID-19 pneumonia. The median

length of angioedema improvement was 44 hours (range 20-168 hours). The median length of hospital stay was 15 days (range 1-49).
Conclusion: We described 5 cases of angioedema in COVID-19 patients that shared risk factors and features of bradykinin-related angioedema.

1. Introduction

Angioedema is the swelling of subcutaneous tissues commonly
located in nondependent areas of the body such as the orofacial region
and upper airway. In African Americans, bradykinin-related angioe-
dema is the most common mechanism described, especially in the
setting of angiotensin converting enzyme inhibitor (ACEI) use.

In the setting of coronavirus disease 19 (COVID-19), the kallikrein-
kinin cascade has been postulated as one of several causative mecha-
nisms of pulmonary edema. A retrospective study showed improved
oxygenation in patients with COVID-19 pneumonia treated with icati-
bant - a bradykinin receptor inhibitor [1]. A prior case series reported 4
cases of angioedema in African American patients with COVID-19
infection, and hypothesized an association of COVID-19 infection and
angioedema due to bradykinin cascade dysregulation [2]. So far, this
association has not been addressed in larger studies.

Therefore, we aim to describe demographics, clinical features, and
outcomes of 5 patients with simultaneous angioedema and COVID-19

infection.
2. Methods

This was a case series of hospitalized patients with simultaneous
angioedema and COVID-19 infection in a single inner-city tertiary-care
community hospital from May 2020 to February 2022. The diagnosis of
COVID-19 was confirmed by reverse transcriptase-polymerase chain
reaction (RT-PCR) from nasopharyngeal specimens in every case.

The diagnosis of angioedema was made on clinical basis of swelling
localized to either face, lips, tongue, or upper airway. Through elec-
tronic medical record review, we gathered data related to demographics,
variables related to COVID-19 infection (risk factors, symptoms,
severity, and treatment received), and angioedema (prior episodes,
location, concurrent urticarial rash, potential triggers, and treatment
received), and outcomes of interest (endotracheal intubation, timing of
angioedema in length of hospital stay, and mortality).

We used descriptive statistics with frequencies and fractions for
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Table 1
Demographics, clinical features, treatments, and outcomes of patients with COVID-19 and angioedema.
Subject 1 Subject 2 Subject 3 Subject 4 Subject 5
Age (years) 55 28 66 65 54

Race African American African American

Sex Male Female

Features of COVID-19

Risk factors for severe ~ ESRD, smoker Obesity
COVID-19

Respiratory Yes Yes
symptoms

Severe COVID-19 No No

Features of angioedema

Timing of
angioedema onset

Day 4 after admission

Day 1(presenting
symptom)

African American
Male

Obesity

No

Yes

Day 1(presenting
symptom)

Yes. Idiopathic

Yes. Lisinopril,

African American
Male

Obesity, T2DM

Yes

Yes

Day 7 after admission
No

No

African American
Female

Obesity, T2DM,
heart failure

Yes

Yes

Day 1 (presenting
symptom)

No

Yes. Penicillin,

penicillin, seafood, shellfish
shellfish
Lips, tongue Lips, tongue Face, lips
N/A Ampicillin-sulbactam, Aspirin, Fentanyl, N/A
Fludrocortisone,
Furosemide, Heparin
Hydrocortisone, Lansoprazole,
Metolazone,
Midazolam, Norepinephrine, Propofol,
Simvastatin Sodium citrate, Sodium zirconium
cyclosilicate, Tamsulosin, Vasopressin,
Vecuronium
No No No
Yes. H1, H2 Yes. H1, H2 blockers, steroids Yes. H1, H2

blockers, steroids

4.7
70
Not available

Not available

7.83

8

32.1 (normal 15-57)

Low TSH. Normal fT4

blockers, steroids

14.1
0
Not available

High TSH. Low

Prior episodes of No Yes. Idiopathic
angioedema
History of allergies No Yes. Lisinopril,
aspirin, penicillin
Angioedema location Lips Lips, tongue
Active inpatient Acetaminophen, Aspirin, N/A
medications Atorvastatin, Carvedilol,
Cefazolin
Cinacalcet, Dextromethorphan,
Heparin, Hydralazine,
Levothyroxine,
Melatonin, Metoclopramide,
Sevelamer
Urticarial rash No No
Treatment for Yes. H1, H2 blockers, steroids Yes. H1, H2
angioedema blockers, steroids,
epinephrine
Laboratory analysis
White blood cell 1.99 8.3
count (x10%/mcL)
Eosinophil count 0 0
(x10°/mcL)
Historical C4 levels Not available 27.4 (normal
(mg/dl) 15-57)
Thyroid function Normal Normal
testing
Outcomes
Endotracheal No No
intubation
Timing of 22 44
angioedema
improvement
(hours)
Length of hospital 10 3
stay (days)
Inpatient mortality No No

fT4

Yes. For AHRF Yes. For
angioedema and
AHRF

168 60

49 15

Yes No

COVID-19: coronavirus disease-19. ESRD: end stage renal disease. T2DM: type 2 diabetes mellitus. TSH: thyroid stimulating hormone. fT4: free tetraiodothyronine. H1
blocker: histamine receptor-1 blocker. H2 blocker: histamine receptor-2 blocker. AHRF: acute hypoxic respiratory failure.

categorical variables and medians and ranges for continuous variables.
The study was approved by the institutional review board.

3. Results

We described 5 patients who tested positive for COVID-19 on
admission and who were diagnosed with angioedema at the time
admission or during their hospitalization. Their median age was 55
years (range 28-66); all patients were African American, and 3/5 were
males. All patients had risk factors for severe COVID-19 infection, and
obesity was the most common risk factor in 4 patients. All patients
developed angioedema within a week of hospitalization; 3/5 had
angioedema as a presenting symptom on day 1, whereas 2/5 developed
angioedema after hospital admission, on day 4 and day 7, respectively.

Two patients had prior history of ACEI-related angioedema but were
not exposed to ACEI recently (at least during the past 3 years). Subject 1
was on lisinopril as outpatient for ~3 years and was last exposed to this

medication at least 4 days prior to angioedema onset. None of the sub-
jects with angioedema on day 1 were exposed to their known allergens
(documented in Table 1). All patients had orofacial involvement; the
most common locations were lips (5/5) and tongue (3/5). None had
urticarial rash, nor peripheral eosinophilia (defined as absolute eosin-
ophil count >500 x103/mcL). Only 2 patients had available historical
complement C4 levels that were normal.

Four out of 5 patients had respiratory symptoms and chest imaging
features of COVID-19 pneumonia, 3/5 patients developed severe
COVID-19 infection (defined as the need of oxygen supplementation for
management of hypoxia), and 2/5 patients were mechanically venti-
lated; subject 4 was intubated for acute hypoxic respiratory failure
(AHRF) owing to COVID-19, whereas subject 5 was intubated for airway
protection owing to angioedema and simultaneous AHRF due to COVID-
19.

In terms treatments and outcomes of angioedema, most patients
were treated with standard combination of H1 and H2 blockers, and
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corticosteroids. The median time to clinical improvement was 44 hours
(range 20-168). Subject 4 required tracheostomy on day 26 due to
ongoing tongue swelling as a bridge for extubation; this subject died
owing to COVID-19 pneumonia on day 49. The median length of hos-
pital stay was 15 days (range 1-49). Further information in Table 1.

4. Discussion

Few case series have described angioedema in the setting of COVID-
19 [2,3]. A prior study by Batarseh et al. reported 4 cases of African
American patients, who were intubated due to COVID-19 pneumonia,
and who developed angioedema at least 10 days after intubation (range
10-14 days) [2]. At the present study, all the patients reported were
African American as well, but in contrast to Batarseh et al., we described
the clinical presentation of angioedema earlier in the course of
COVID-19 infection (range 1-7 days).

The same study by Batarseh et al. hypothesized a “second hit hy-
pothesis” in African American patients and COVID-19 infection; a “first
hit” mediated by their ethnic predisposition to develop bradykinin-
related angioedema due lower circulating levels of bradykinin degrad-
ing enzymes, and a “second hit” mediated by ACE2 dysregulation (a
membrane bound receptor required for viral entry to human cells)
leading to accumulation of bradykinin products and angioedema [2].

In another study, the samples from bronchoalveolar lavages from
COVID-19 patients showed increased levels of bradykinin receptors, and
decreased gene expression of Cl inhibitor and ACE, which makes
COVID-19 a plausible trigger of bradykinin-mediated angioedema in at
risk populations, such as in African Americans, patients on ACEI ther-
apy, or patients with hereditary angioedema [4].

At the present study, none of the subjects displayed histaminergic
features of angioedema. Furthermore, 2/5 subjects showed increased
susceptibility to bradykinin dysregulation in the past, as these subjects
had prior episodes of ACEI-angioedema. In addition, one subject was on
ACEI therapy (lisinopril) as outpatient during the last 3 years [5]. Even
though ACEI-angioedema is more likely to occur within the first year of
ACEI therapy initiation, this subject was still at risk of developing
angioedema due to ACEI therapy. In this case, COVID-19 could have
served as a trigger of angioedema, as most of patients with
ACEl-angioedema are believed to have predisposing conditions leading
to bradykinin dysregulation [5].

Of note, one subject died due to COVID-19 pneumonia in this report.
This subject had late improvement of lip swelling, and tongue swelling
was refractory to medical therapy, which prompted the performance of
tracheostomy as a bridge for extubation. In this case, we believe that the
refractoriness of tongue swelling was likely related to a strong immune
response against COVID-19 infection, as similarly reported in the liter-
ature, where massive tongue lymphocytic infiltrates were described in a
patient with severe COVID-19 and macroglossia [6].

This cases series had limitations; a causal relationship in between
angioedema and COVID-19 infection could not be established from this
report, but it represents an incentive for further research in the field. Due
to the retrospective nature of the report, we could not assess treatment
responsiveness to antiallergic medications. The time of angioedema
improvement might be affected by the difference in clinical judgement
among physicians.

In conclusion, we described 5 cases of angioedema in COVID-19
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patients that shared risk factors and features of bradykinin-related
angioedema. Further research exploring the association is needed for
improved understanding and management.
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