Relato de Caso

Angioedema, endothelium, ACE2, and bradykinin -
interrelationships in COVID-19: a case report

Angioedema, Endotélio, ECA2 e bradicinina - inter-rela¢gdes na COVID-19:
um relato de caso

Francisco Kleyton Zacarias Floréncio'? {2/, Maiza de Oliveira Tenoério3 (&,
Aluisio Roberto Andrade Macedo Junior'? (2, Sandro Gongalves de Lima!3#

ABSTRACT

COVID-19 is a new disease, whose several atypical clinical manifestations began to be observed with the evolution
of the pandemic, and have been investigated to understand the pathophysiology of the disease. In this article,
the objective is to describe a case of angioedema in COVID-19, considered an atypical manifestation, and rarely
described in the literature. The case is of a 55-year-old patient who sought medical attention for a complaint of
intermittent fever for four days. On the seventh day, he manifested angioedema in the left zygomatic projection
and the right subpalpebral region. The patient had no history of angioedema earlier in life. The following day, he
presented a regression of the angioedema concerning the previous day. After this period, the patient progressed
well and became asymptomatic. The RT-PCR laboratory test performed on the first days of manifesting symptoms
was positive for SARS-CoV-2. We correlate the onset of angioedema with the possible endotheliitis present in the
disease, which has been evidenced by the observation of severe endothelial injury associated with the intracellular
presence of the virus in several histopathological studies of patients with COVID-19. Also, possible deregulation of
the Kininogen-Kallikrein-Kinin System (KKKS) could explain this manifestation, as SARS-CoV-2 binds to the ACE2
receptor, which is responsible for degrading kinins, such as bradykinin.
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RESUMO

A COVID-19 é uma doenga nova, cujas diversas manifestacGes clinicas atipicas comegaram a ser observadas com
a evolugdo da pandemia e foram investigadas com o objetivo de compreender a fisiopatologia da doenca. Neste
artigo, o objetivo é descrever um caso de angioedema no COVID-19, considerado manifestacdo atipica e raramente
descrito na literatura. O caso é de um paciente de 55 anos que procurou atendimento médico por uma queixa de
febre intermitente ha quatro dias. No sétimo dia, manifestou angioedema na projegdo zigomatica esquerda e na
regido subpalpebral direita. Ndo tinha histérico de apresentar angioedema. No dia seguinte, ele apresentou regres-
sdo do angioedema em relagdo ao dia anterior. Apds esse periodo, o paciente progrediu bem e tornou-se assinto-
matico. O teste laboratorial de RT-PCR realizado nos primeiros dias de manifestagdo dos sintomas foi positivo para
SARS-CoV-2. Correlacionamos o inicio do angioedema com a possivel endotelite presente na doenga, o que foi
evidenciado pela observagdo de lesdo endotelial grave associada a presenga intracelular do virus em varios estudos
histopatoldgicos de pacientes com COVID-19. Além disso, uma possivel desregulacdo do sistema Cininogénio-
Calicreina-Cinina poderia explicar essa manifestacdo, ja que o SARS-CoV-2 se liga ao receptor ACE2, responsavel
pela degradacgdo de cininas, como a bradicinina.
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INTRODUCTION

COVID-19 (from COronaVIrusDisease-2019)
is a new disease, for which studies on its patho-
physiology have demonstrated that there is a pos-
sible interaction between the endothelium and the
immune system. The degree of aggression and the
magnitude of the inflammatory response determine
how the disease progresses?, which may explain
the variety of clinical manifestations described in
the literature.

Rodriguez-Morales et al. reported fever, cou-
gh, and dyspnea as the predominant symptoms
of COVID-193. Other symptoms include headache,
myalgia, conjunctivitis, sore throat, anosmia, nau-
sea, and diarrhea*®. However, other less frequent
clinical features of the disease have also been repor-
ted, such as atypical skin eruptions®. Understanding
the possible symptoms of this disease is imperative
for identifying suspected cases.

Below, we present the clinical case of a patient
who, during COVID-19, presented with angioedema
of the face, an atypical symptom, which has rarely
been described for this new disease.

CASE REPORT

A 55-year-old male patient, brown-skinned,
married, retired, living in Recife-Pernambuco/Brazil,
sought medical care because he was complaining of
intermittent fever for four days. He presented no
other symptoms at the time of the appointment,
although his wife was being monitored for presen-
ting with symptoms of COVID-19 and his daughter
works as a hospital nurse. They all live in the same
house.

He reported a personal history of non-Hod-
gkin’s lymphoma, for which he had undergone eight
chemotherapy sessions and was in remission. There
were no reports of kidney disease, stroke (CVA),
hypertension, diabetes mellitus (DM), or past blee-
ding; he was taking no other medication and repor-
ted no allergies.

At the first appointment, he was prescribed a
500 mg oral dose of azithromycin once daily for five
days, two and a half tablets of 6 mg oral ivermectin
in a single dose (weight 75 kg), oral acetylsalicylic
acid (ASA) 100 mg, taking three tablets in the first
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day and one tablet per day for the following fourteen
days, oral atorvastatin 10 mg taken once at night for
fifteen days, and supportive measures such as lying
in a prone position for two hours three times a day,
and using an artisanal PEAP. The patient reported
that he began taking the medication the day after the
appointment, and continued to be monitored as his
disease developed.

On the fifth day of the disease, the patient
reported malaise and sweating, but did not present
with fever. On the seventh day, however, he presen-
ted with vomiting and angioedema in the right and
left subpalpebral region and in the left zygomatic
projection (Photographs 1 and 2). The angioede-
ma was significant on the left and relatively less
significant on the right. The patient had no history
of angioedema earlier in life. No medication was
prescribed to treat the angioedema; only medical
observation was maintained to monitor progres-
sion. At the end of the eighth day of the disease, he
continued feeling nauseous and vomiting, but the
angioedema had regressed concerning the previous
day, returning to his normal aspect (Photograph
3). During this period, he was prescribed an 8 mg
sublingual dose of ondansetron for nausea and
vomiting four times per day. During the evolu-
tion, the patient reported no erythematous rashes,
itching, anosmia, or dyspnea. After this period and
with the above-described procedures, the patient
evolved well and became asymptomatic, until he
was discharged from the follow-up around the 15t
day of the disease.

The RT-PCR laboratory test performed on the
first days of manifesting symptoms was positive for
SARS-CoV-2.

Photograph 1: depicts angioedema in the subpalpebral
region and in the left zygomatic projection on the seventh day.
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Photograph 2: demonstrates angioedema in both lower
subpalpebral regions and in the patient’s left zygomatic pro-
jection on the seventh day of the disease.

Photograph 3: demonstrates, on the eighth day of the
disease, the regression of angioedema that appeared on the
seventh day of the patient's COVID-19 in this case report.

DISCUSSION

Angioedema is characterized by an episode
of edema that affects the deep dermis and subcu-
taneous tissue and may involve regions of the face,
lip, neck, and extremities’. Episodes of angioede-
ma in COVID-19 constitute an atypical manifes-
tation, and its description in the literature is rare.
Angioedema occurs due to an increase in the per-
meability of submucosal or subcutaneous capilla-
ries and venules due to the presence of chemical
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mediators such as prostaglandins, proteases, bra-
dykinin, and histamine’.

A case was reported by Cohen et al., in whi-
ch the patient presented with angioedema on the
twelfth day of COVID-19, and was using an ACE
inhibitor. The patient in the case described herein,
however, had taken no other medication before the
medical consultation. The present case and that of
Cohen et al. are the only cases in the literature that
describe angioedema as a clinical manifestation in
COVID-19.

One of the hypotheses raised to explain
angioedema in COVID-19 is related to the
Kininogen-Kallikrein-Kinin System (KKKS)&. In this
system, pre-kallikreins released from the liver give
rise to plasma and tissue kallikreins, which act on
kininogen, resulting in the production of kinins,
such as kallidin (or lysyl-bradykinin) and bradykinin
(Flowchart 1)°.
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Flowchart 1: The scheme summarizes the Kininogen-
Kallikrein-Kinin System and the degradation of kinins by
ECA 2 (Angiotensin-Converting Enzyme 2).

Bradykinin is a very potent non-peptide vas-
oactive, capable of dilating venules through the
release of nitric oxide (NO) and increasing vascu-
lar permeability through its action on Bl and B2
receptors®. The Angiotensin-Converting Enzyme 2
(ACE 2), also known as Kininase II, is one of those
responsible for degrading kinins, including brady-
kinint%t!, Sars-CoV-2 binds to ACE 2 receptors to
enter the cells'!t, Thus, in COVID-19, because this
virus is bound to this receptor, there may be an
infra-regulation of ACE 2 receptors, which may result
in decreased kinin degradation, thus generating a
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cascade that may be partially responsible for the
emergence of some of the clinical manifestations
of COVID-19, among them, angioedema®. Some
studies have even indicated the pharmacological
blockade of the Kininogen-Kallikrein-Kinin System
(KKKS) as a possible therapy to fight the hyperin-
flammatory state present in COVID-1911,

Endothelial involvement in COVID-19 may
also be an explanation for this rare manifestation
of angioedema in COVID-19. Histopathological stu-
dies have demonstrated that SARS-CoV-2 is res-
ponsible for causing severe endothelial damage
associated with the intracellular presence of the
virust®13, The ACE 2 receptor is widely present in
endothelial cells3. The action of Sars-CoV-2 could
result in endotheliitis, which would lead to platelet
overactivation, aggregation, and retention, thereby
determining the formation of microthrombi in the
damaged site!®!2, Research has therefore indicated
that COVID-19, in addition to possibly developing a
Severe Acute Respiratory Syndrome (SARS), may
also involve a diffuse, multisystemic endotheliitis?.

It is therefore probable that the reported
patient developed angioedema because of a decre-
ase in bradykinin metabolism through infra-regu-
lation of the ACE2 receptor upon binding with the
virus, and the endothelial lesion of the viral infec-
tion in the cells itself, which may have resulted in
a change in permeability and, consequently, in the
observed angioedema. It may be suggested that
this dynamic interaction of the endothelial system
with the immune system results in a variety of clini-
cal manifestations observed in COVID-19, including
its progression and severity.

This report of angioedema has reinforced the
participation of the endothelial and immune systems
in the pathophysiology of COVID-19. Understanding
these complex mechanisms at a time when many
questions are yet to be answered may contribute
to a better understanding of the clinical manifesta-
tions, and offer important clues on therapeutic tar-
gets onto which we should place our attention.
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