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CASE REPORT

Non-histaminergic Angioedema Following Infection
with COVID-19

Sheza Malik a,*, Basil G. Verghese a, Syed S. Mustafa b

a Rochester Regional Health, USA
b Rochester Regional Health and University of Rochester School of Medicine and Dentistry, USA

Abstract

Non-respiratory manifestations of COVID-19, including dermatological manifestations, have been reported, and
although urticaria associated with COVID-19 has been reported, there have been no reports of non-histaminergic
angioedema following infection with mild COVID-19. Non-histaminergic angioedema has a gradual onset and is char-
acterized by submucosal swelling without accompanying urticaria or pruritus, and poor response to antihistamines and
corticosteroids. We report a case of non-histaminergic angioedema in a 29-year-old woman with a history of mild COVID-
19 infection. Our case highlights the fact that early diagnosis of non-histaminergic angioedema in mild COVID-19 patients
is crucial for effective treatment and requires a high level of suspicion from both general and emergency physicians.
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Background

C OVID-19 severity is categorized as mild, mod-
erate, or severe based on symptomatology and

respiratory impact. Mild cases present with non-se-
vere symptoms, while moderate cases exhibit
noticeable respiratory distress. Severe cases are
characterized by significant respiratory distress, often
necessitating intensive care unit (ICU) support and

Learning objectives

1. Non-histaminergic angioedema may be triggered
by COVID-19- To the best of our knowledge,
there have been no publications to date describing
non-histaminergic angioedema as a complication
of mild Coronavirus 2 (SARS-CoV-2) infection.

2. Suspicion of non-histaminergic angioedema
should be high to initiate potentially life-saving
treatment if needed.

advanced respiratory interventions.1 With the global
spread of severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2), various non-respiratory
manifestations of COVID-19, including dermatologic
manifestations, have been reported.2,3 Although ur-
ticaria associated with COVID-19 has been docu-
mented,4 there have been no reports worldwide of
non-histaminergic angioedema following mild
COVID-19 infection. However, non-histaminergic
angioedema has been observed in the context of
other viral infections.5,6 Non-histaminergic angioe-
dema has a gradual (hours) onset3 and is character-
ized by submucosal swelling without accompanying
urticaria or pruritus and poor response to antihista-
mines and corticosteroids.3,7 We present a case of
non-histaminergic angioedema that occurred in as-
sociation with mild COVID-19 infection.

Case presentation

A 29-year-old woman with no significant past
medical history experienced mild COVID-19 infec-
tion and then approximately two months later
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experienced recurrent episodes of swelling of the
lips, face, neck, and pharynx almost weekly (Fig. 1).
The episodes were painful, started gradually, and
lasted three to five days each. She denied any itch-
ing, rash, joint pain, fever, or chills associated with
the swelling. There was no association with expo-
sure to food or medications, including angiotensin-
converting enzyme inhibitors, oral contraceptives,
over-the-counter medications, or herbal supple-
ments. She also denied any episodes prior to her
infection with COVID-19 and had no family history
of swelling disorders. Her episodes were so severe
that she presented to the emergency department
(almost weekly) on multiple occasions. The patient
was treated with antihistamines, steroids, and
epinephrine during these visits, with no improve-
ment in symptoms. Three times she received
plasma-derived C1 esterase inhibitor (Berinert™) in
the emergency department, and each time her
symptoms improved rapidly within one to 2 h.
Laboratory tests, including but not limited to C1
esterase inhibitor level and function, serum tryp-
tase, antinuclear antibodies, complement levels,
CRP, and rheumatoid factor (Table 1) were unre-
vealing. She was also subsequently evaluated by an
allergist, who discussed potential therapy with a
plasma-derived C1 esterase inhibitor or a bradyki-
nin antagonist (icatibant) to abort future episodes.
However, the patient did not experience any addi-
tional episodes, and no therapy was initiated.

Discussion

Although there are case reports of histaminergic
urticaria with angioedema associated with COVID-
19 infection,8 our patient presented with non-hista-
minergic angioedema, suggesting a different un-
derlying pathophysiology. A plausible explanation
for the development of angioedema may lie in the
correlation between COVID-19 and angiotensin-
converting enzyme 2, a receptor for virus entry into
lung epithelial cells. Angiotensin-converting
enzyme 2 is known to play a critical role in inhib-
iting des-Arg9 bradykinin, which is a potent ligand
of the bradykinin receptor9 Therefore, inhibition of
angiotensin-converting enzyme 2 leads to excessive
activation of the bradykinin pathway and subse-
quently increases vascular permeability, resulting in
non-histaminergic angioedema.10,11

We present a case of non-histaminergic angioe-
dema in a young woman with mild COVID-19. She
had normal C4, and C1 esterase inhibitor protein
levels and function, C1q, and no response to anti-
histamines or corticosteroids. Because laboratory
values were normal and there was no family history,
hereditary angioedema could be excluded.
Regarding the possibility of a hypersensitivity re-
action, she did not have urticaria or other features of
an immediate hypersensitivity reaction, such as an
elevated tryptase. Because she was not taking any
medications, the possibility of a drug reaction can be
excluded.12,13

Following the guideline for hereditary and ac-
quired angioedema, several treatment options for
non-histaminergic angioedema have been proposed.
Previous studies have shown that plasma-derived C1
esterase inhibitors, ecallantide,14,16,17 tranexamic
acid,18, and omalizumab15 can be used in the acute
phase. However, there is limited therapeutic experi-
ence with virally triggered angioedema, owing to the
scarcity of literature on this type of angioedema.

Fig. 1. Swelling involving face and lips.

Table 1. Relevant laboratory findings.

C1 Esterase functional activity >90% (Normal >67%)
C1 Esterase volume/mass 30 mg/dl (19e37 mg/dl)
Serum Tryptase 2.1 ng/ml (<11.5 ng/mL)
ANA Negative
C4 28
CRP 0.4 mg/dl (0.0e1.0 mg/dL)
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Conclusion

Non-histaminergic angioedema can be triggered
by even mild COVID-19 infection. Its diagnosis in
patients with a history of COVID-19 infection re-
quires a high level of suspicion and attention from
both general and emergency physicians. Early
diagnosis could help to initiate effective treatment of
recurrent COVID-19-related angioedema.
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