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Em um momento em que hd uma emergéncia mundial de
saude publica, é fundamental que o conhecimento cientifico ge-
rado durante a pandemia chegue rapidamente a classe médica
classe médica.

Dentro desta dindmica a Revista da Associacdo Médica Brasi-
leira (Ramb) estd adotando uma série de medidas a fim de acelerar
o processo editorial para publicacdo de artigos sobre a Covid-19.
A partir de hoje (14/04/2020), a AMB publicard o Boletim Ramb
Covid-19, que antecipard os artigos cientificos selecionados pelos
editores da Ramb sobre o tema.

‘Os artigos foram escritos por especialistas e selecionados den-
tro dos critérios da Ramb para esclarecer temas fisiopatoldgicos,
assim como oferecer orientacdes de prevencdo e tratamento da
doenga. Dessa forma, esperamos colaborar com os médicos para
o melhor atendimento aos seus pacientes, com a disponibilidade
mais dgil desses artigos, antes de sua publicagdo na Ramb”, co-
menta Carlos Serrano |r., editor-chefe da Ramb.

Para o diretor cientifico da AMB, Antonio Carlos Palandri Cha-
gas, “neste momento impar vivido no mundo por conta da pan-
demia de Covid-19, a AMB cumpre seu papel de estar levando
a comunidade cientifica brasileira os recentes artigos sobre os
mecanismos fisiopatolégicos e aspectos clinicos relevantes dessa
situag¢do que assola a satide publica”.
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Viral infections and atherothrombosis:
another caution in the wake of COVID-197

Marcel de Paula Pereira
Eduardo Gomes Lima*
Carlos Vicente Serrano Junior

1. Departamento de Aterosclerose — Instituto do Coragao (InCor) — HCFMUSP, Sao Paulo, SP, Brasil

The COVID-19 pandemic is caused
by the novel coronavirus (Sars-COV-2),
with global impact and leading to
numerous hospitalizations and deaths
in several countries. Data from 01 April
2020 show over 887,000 infected indi-
viduals and over 44,000 deaths.

Publications " show that the
main risk factors for an unfavor-
able outcome are: hypertension
6-31% (SAH), diabetes 7.3-19% (DM),
age, and presence of cardiovascular
disease 8-15% (CVD); the main risk
factor to date is age over 80 years.
It should be noted, therefore, that
patients with cardiovascular disease
are at higher risk of complications.
COVID-19 invades cells by binding
to the of the angiotensin-convert-
ing enzyme (ACE-2), which has a
greater expression in cardiac and
pulmonary tissues °.

Zhou, et al., ? has reported the
clinical characteristics of 171 patients
admitted with infections caused by
COVID-19. Among the abnormal lab-
oratory results found in multivariate
analysis was the increase of D-dimer
> lug/ml, which was related to worse
prognosis, as were advanced age and
increased SOFA score. Studies have
also demonstrated that many patients
can evolve with lymphopenia '“. The
presence of coagulopathy, evidenced
by the increase of D-dimer, prothrom-
bin time (PT), and disseminated intra-
vascular coagulation (DIC), was also a
marker of negative prognosis, regard-
less ofits high levels during admission
or at any time during hospitalization
26, In a recent meta-analysis 7, high
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levels of troponin were also related to
a worse prognosis.

In another publication on 416
hospitalized patients *, there was an
association between increased tro-
ponin and mortality; whereas the
higher its value, the higher was the
risk. Myocardial injury was identified
in 19.7% of patients. These were older,
had a higher number of comorbidi-
ties (including cardiovascular), and
presented other increased inflam-
matory parameters in relation to the
control group, such as increased leu-
kocytes, C-reactive protein, and pro-
calcitonin, as well as greater opacity
on computed tomography scans of
the chest. In addition, these patients
had a longer period of mechanical
ventilation, renal dysfunction, and
coagulation disorders. The differ-
ence in mortality was 51.2% vs. 4.5%
(P<0.001). This inflammatory storm,
with increased cytokines, troponin,
D-dimer, among others, leads to a
greater predisposition to cardiovas-
cular events and death. In addition,
data show that acute coronary events,
arrhythmias, myocarditis, Takotsubo
syndrome, and acute heart failure can
occur related to COVID-19. In relation
to acute heart complications, Wang *
reported 16% of arrhythmia.

Preliminary evidence *'? demon-
strates that infections, viral ones
included, lead to systemic inflam-
matory conditions, including ather-
omatous plaques. As shown in Figure
1, during the inflammatory activity
triggered by the infection, there is an
infiltrate of cells in the atheromatous

plaque (T cells, macrophages, and
neutrophils), contributing to the pro-
duction of cytokines, coagulation fac-
tors, oxygen radicals, and vasoactive
molecules, leading to increased vas-
cular permeability, endothelial dam-
age, rupture of the fibrous layer, and
exposure of thrombogenic elements
(collagen, tissue factor, and platelet
adhesion molecules), contributing
to the formation of thrombus. The
plaque erosion alone is not enough to
cause coronary ischemic syndromes.
Other important factors for the emer-
gence of injury and ischemia are: the
nature of the thrombus formation
(partial vs. total), degree of stenosis,
presence of vasoconstriction, distal
perfusion, and an imbalance between
supply and demand in the coronary
bed evidenced by hypoxia, hypoten-
sion, tachycardia, and the increase
of endogenous catecholamines lead-
ing to local vasoconstriction. Previ-
ous reviews % have demonstrated
the role of platelets and the coagu-
lation system in viral infections. It
is suggested that platelets can bind
to pathogens through receptors on
their surface and help eradicate
them. After the binding, there is a
release of factors such as Thrombox-
ane A2 and Adenosine Diphosphate
(ADP), activating the coagulation and
inflammatory cascade. There have
been reports that this platelet acti-
vation results in thrombocytopenia,
a common finding in viral infections
(such as Influenza, Coronaviruses,
and HIV). An endothelial lesion can
lead to exposure of prothrombotic
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FIGURE 1. Acute infections triggering myocardial injury and acute coronary syndromes. (Adapted from Medina et, al; Role of acute infection
in triggering acute coronary syndromes; Lancet Infect Dis 2010; 10: 83-92).

factors, such as the Von Willebrand
factor, on the vessel wall, as well as
to the decrease of endogenous anti-
coagulant factors, such as proteins
C and S, and antithrombin. Previous
data show that in infections caused
by Influenza and SARS, there was
an increase of thrombi and fibrin
deposits in the lungs, thus suggest-
ing local microthrombosis.

There have also been descrip-
tions of “shock-induced Endote-
liopatia in critical patients” ', which
suggests that during shock there is
sympathetic -adrenal hyperactiva-
tion, with an increase of circulating
catecholamines, leading to endothe-
lial and microcirculation damage
due to capillary leak, with increased
local inflammatory mediators, vas-
cular edema, and tissue hypoxia,
generating a vicious cycle of endo-
thelial lesion. Thus, the endogenous
anticoagulant system would be
damaged, leading to microvascu-
lar occlusion, which can justify the
increased D-dimer and troponin in
more severe patients. In addition, in
the final shock cascade, there can be
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coagulopathy and even DIC as a com-
pensatory mechanism. Johansson et
al. suggested that young people have
less endotheliopathy (in patients
with trauma-related shock) in com-
parison with the elderly. In addition,
smokers, hypertensive, and diabet-
ics patients have greater endothelial
dysfunction, and the finding of endo-
theliopathy could be associated with
the outcomes of death in the short
and long term.

In a study published in 2018 °,
viral infections by Influenza were
associated with a higher rate of acute
coronary events. It evaluated the diag-
noses of acute myocardial infarction
(AMI) during a 1-year period before
and after a positive diagnosis for Influ-
enza. In this study, there was a higher
rate of AMI in up to 7 days after the
diagnosis of Influenza in relation to
the control group. According to the
data presented, infections, among
them, viral ones included, can lead
to acute coronary conditions, as well
as endothelial and microvascular
lesions. Increased D-dimer and tro-
ponin suggest a worse prognosis and

greater risk of mortality in COVID-19
positive patients, probably because
they are associated with a greater
inflammatory response, endothelial
damage, and thrombotic events.

A Chinese study " that included
449 patients admitted for COVID-
19 showed that the strategy of pre-
scribing enoxaparin 40-60mg/day or
non-fractionated heparin 10,000 to
15.000U/day brought benefits in mor-
tality after 28 days in 2 subgroups.
One of them comprised patients with
criteria of coagulopathy induced by
sepsis >_4 (which uses the criteria
of increase of PT, decreased platelet
count, and increased SOFA score),
with a difference of 40% vs. 64.2%
(P = 0.029). The other subgroup was
composed of patients with D-dimer >
6x the upper threshold of normality,
with a difference of 32.8% vs. 52.4%
(P = 0.017), demonstrating that the
strategy of prescribing chemical pro-
phylaxis for venous thromboembo-
lism (VTE) should be considered in
patients admitted with COVID-19,
even if they present low/intermedi-
ate risk of VTE.
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In relation to the therapeutic pro-
cedures for patients with CVD who are
infected with COVID-19, the hypothe-
sis has been raised that medications
that interfere with the ACE can be
harmful to the patient. Since there
have been no studies demonstrating
such association, most medical soci-
eties recommend not discontinuing
angiotensin-converting enzyme (ACE)
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inhibitors and angiotensin II receptor
blockers (ARB), as well as any medi-
cations that were already in use, par-
ticularly those used with prognostic
benefits 5. Pro-thrombotic events,
including acute coronary events,
require increased attention, and there
is no evidence that recommends the
routine interruption of antiplatelet
and anticoagulant drugs. In addition,

the recommendations for influenza
and pneumococcus vaccinations in
patients with previous indications are
maintained. m
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