BOLETIM RAMDB

COVID-19

Numero 10
19 de maio de 2020

What do we know

about COVID-19?
A review article

Jdlia Maggi Vieira

Olivia Moura de Paula Ricardo
Carolina Miranda Hannas

Tereza Cristina Moreira Kanadani
Tiago dos Santos Prata

Fabio Nishimura Kanadani




R AM REVISTA DA ASSOCIAGAO MEDICA BRASILEIRA
JOURNAL OF THE BRAZILIAN MEDICAL ASSOCIATION

b |

. Associagdo Médica Brasileira

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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OBJECTIVES: To bring summarized information about what has been published so far
regarding Covid-19, facilitating the access to information and a better understanding
of this pandemic, and to contribute to the medical community in the decision-making
against this virus.

METHODOLOGY: This review article brings collected information from different articles
published since the beginning of the pandemic of the 2019 novel coronavirus.

KEY RESULTS: This paper aggregates and consolidates some epidemiological parame-
ters and clinical knowledge about the novel coronavirus and brings what is new in the
search for pandemic control.

MAJOR CONCLUSIONS: Governments and health authorities are under increased pressure
to control the COVID-19 spreading. In this scenario, the scientific community is working
hard to produce relevant papers which will help in the next steps against coronavirus.
Our review summarized the latest news about SARS-CoV2, evidencing what we know
about COVID-19 until now.

KEYWORDS: Coronavirus. Covid-19. Respiratory insufficiency. Pneumonia. Pandemics.

OBJETIVOS: Trazer de forma resumida as informagdes que tém sido publicadas sobre o
novo coronavirus, facilitando o acesso & informagdo e o melhor entendimento dessa
pandemia, como também contribuir para a comunidade médica nas decisées para
conter o Virus.

METODOLOGIA: Este artigo de revisdo coletou informagées de diferentes artigos publi-
cados desde o inicio da pandemia do novo coronavirus.

RESULTADOS: Este artigo consolida alguns pardmetros clinicos e epidemiolégicos do
novo coronavirus e traz o que tem de novo no controle da pandemia.

coNcLusAo: Os governos e autoridades de satide estdo sob pressdo constante para
conter o alastramento do coronavirus. Nesse cendrio, a comunidade cientifica tem
trabalhado e produzido muitos estudos e artigos que tém ajudado a guiar os préximos
passos na contengdo dessa pandemia. Nossa revisdo faz um compilado dos dltimos
artigos e estudos, trazendo o que sabemos até entdo sobre a Covid-19.
PALAVRAS-CHAVE: Coronavirus. Covid-19. Insuficiéncia respiratéria. Pneumonia.
Pandemias.
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INTRODUCTION
The epidemic of the 2019 novel coro-
navirus (severe acute respiratory syn-
drome coronavirus 2 - SARS-CoV-2),
which was first identified in Wuhan,
a city in the Hubei province in China,
is being exported to a growing num-
ber of countries. Early efforts were
focused on describing the clinical
course, counting severe cases, and
treating the disease™ Covid-19 has
spread rapidly and has been shown to
have a wide spectrum of severity. The
World Health Organization (WHO)
has recently declared coronavirus dis-
ease 2019 (Covid-19) a public health
emergency of international concern®
So far, according to the World
Health Organization> COVID-19 has
affected globally 1.210.956 individuals
and accounted for over 67.594 deaths.
Since this is a new disease, the
scientific community is engaged in
new research that better explains the
pathophysiology, diagnosis, clinical
course, and treatment of coronavi-
rus. Many works are published daily
showing different outcomes of the dis-
ease, mainly regarding the symptoms
and the treatment, which does not
have one specific path so far, making
it difficult to follow and understand
the updates. This study will discuss
information on what we know about
Covid-19 so far to summarize and facil-
itate the access to information and a
better understanding of this pandemic
in order to contribute to the medical
community in the decision-making
and direct new studies on issues that
remain limited about SARS-CoV2.

MATERIALS AND METHODS

Our study brings whats is known
about the coronavirus so far and
aims to gather essential information
to better understand this pandemic

BOLETIM RAMB COVID-19 - NUMERO 10 >>>5
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and help on the next steps that the sci-
entific community must take. This is
a review article that brings collected
information from different articles
published since the beginning of the
epidemic of the 2019 novel coronavi-
rus [Pubmed “covid-19”; “coronavi-
rus”; “HIN1 infection”]. There were
no date or language restrictions.
Information was collected in cohort
studies?, case series™, non-random-
ized clinical trials?, review articles?,
and others. The search was for infor-
mation about the epidemiology, rate
of infection, hospital care, incubation
period, signs and symptoms, risk fac-
tors, confounding factors, and current
treatment. The majority of the data on
COVID-19 come from Asia. The elec-
tronic databases were last searched
on 06 April 2020. The main papers
used are listed in Table 1-

RESULTS
Rate of Infection
At the beginning of the outbreak, an
association between the origin of
COVID- 19 and the wet animal market
in Wuhan City, where live animals
are routinely sold, was identified™.
But after the progression of the virus,
the person-to-person transmission
became the most important way of
transmission. It occurs primarily via
direct contact or through droplets
spread by the coughing or sneezing
of an infected individual™. Recently,
SARS-Cov-2 was isolated from feces
of patients with Covid-19 by Chinese
researchers, indicating the potential
of fecal-oral transmission®*. Moreover,
a study detected a low prevalence of
patients with positive results for SARS-
CoV2 on RT-PCR in conjunctival swabs
and suggested the possibility of trans-
mission through the eyes’. Currently,
there is no evidence for intrauterine
vertical transmission of COVID-19*
Based on observations of data from
the early outbreak in China, the trend
of an increasing incidence largely
follows exponential growth, and the
mean basic reproduction number (RO)
was estimated from 2.24 to 3.58%.

RAMB - JOURNAL OF THE BR

TABLE 1. MAIN PUBLICATIONS USED IN THIS REVIEW.

Study design | Author / Country Title
Case Series  Mao, et al. Manifestations of Hospitalized Patients with
(China) COVID-19 in Wuhan, China: a retrospective case series
study.
Wang, et al. Clinical characteristics of 138 hospitalized patients
(China) with 2019 novel coronavirus—infected pneumonia in
Wuhan, China.
Young, et al. Epidemiologic features and clinical course of patients
(EUA) infected with SARS-CoV-2 in Singapore.
Wu, et al. Characteristics of ocular findings of patients with coro-

(China. March 2020)

navirus disease 2019 (COVID-19) in Hubei Province,
China.

Bordi, et al. Differential diagnosis of illness in patients under inves-
(Italia. February 2020) tigation for the novel coronavirus (SARS-CoV-2)

Shen, et al. Treatment of 5 Critically Ill Patients With COVID-19
(China. March 2020)  With Convalescent Plasma.

Yang, et al. Clinical characteristics and imaging manifestations

(China, 2020)

of the 2019 novel coronavirus disease (COVID-19): A
multi-center study in Wenzhou city, Zhejiang, China.

Liu, et al. CT manifestations of coronavirus disease-2019: a
(China, March 2020)  retrospective analysis of 73 cases by disease severity.
Huang, et al. Clinical features of patients infected with 2019 novel
(China) coronavirus in Wuhan, China

Wang, et al. The clinical dynamics of 18 cases of COVID-19 outside
(China) of Wuhan, China.

Kong, et al. Early Epidemiological and Clinical Characteristics of 28

South Korea

Cases of Coronavirus Disease in South Korea.

Cohort Linton, et al. Incubation Period and Other Epidemiological Char-
(China. February acteristics of 2019 Novel Coronavirus Infections with
2020) Right Truncation
Guan, et al. Clinical Characteristics of Coronavirus Disease 2019 in
China.
Wu, et al. Risk Factors Associated With Acute Respiratory Dis-
(China. March 2020)  tress Syndrome and Death in Patients With Coronavi-
rus Disease 2019 Pneumonia in Wuhan, China.
Zhou, et al. Clinical course and risk factors for mortality of adult
(China) inpatients with COVID-19 in Wuhan, China: a retro-
spective cohort study.
Non-ran- Gautret, et al. Hydroxychloroquine and Azithromycin as a treatment
domized (France. March 2020)  of COVID-19: Results of an open-label non-random-
Clinical Trial ized clinical trial.
Review Lipsitch, et al. Defining the Epidemiology of Covid-19 — Studies
Avrticle (EUA. February 2020) Needed.
Rothan, et al. The epidemiology and pathogenesis of coronavirus
(February 2020) disease (COVID-19) outbreak.
Lai, et al Severe acute respiratory syndrome coronavirus
(February 2020) 2 (SARS-CoV-2) and coronavirus disease-2019
(COVID-19): the epidemic and the challenges.
Wu, et al The SARS-CoV2 Outbreak: WhatsApp se know. Inter-
(February 2020) national Journal of Infectious Diseases.

Thomas-Ruddel, et
al. (Germany. March
2020)

Coronavirus disease 2019 (COVID-19): update for
anesthesiologists and intensivists March 2020.

Chen, et al. Convalescent plasma as a potential therapy for
(February 2020) COVID-19.

Jiang, et al. Review of the clinical characteristics of coronavirus
(March 2020) disease 2019 (COVID-19).
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The fraction of undocumented
cases with mild, limited, or no symp-
toms is critical to the spread of coro-
navirus. Li et al.?® estimated the
prevalence and contagiousness of these
undocumented cases with a math-
ematical model of simulation. They
found that patients with no reported
infection are half as contagious, per
individual, as reported ones. How-
ever, 86.2% (95%CI: 81.5-89.8) of all
infections were from undocumented
cases. Their simulation predicted that
78.8% of reported infections should
have been reduced without transmis-
sion from undocumented cases®

INCUBATION PERIOD

The incubation period is critical to
understand the infectiousness of
COVID-19, its epidemic size, and the
ideal time for the quarantine period.
It is defined as the period between
the day of infection and the illness
onset. Linton et al.™ found an average
incubation period of 5.6 days (95%CI:
5.0,6.3) (n=158). Most infected peo-
ple that present symptoms will do so
within 12 days of the primary contact
and the current period of active mon-
itoring (14 days) is well supported by
the evidence?

SIGNS AND SYMPTOMS

The symptoms may vary, according
to studies, due to different samples,
the period of analysis of the patients,
and subjectivity of data. However, this
review enabled a satisfactory survey
of the main signs and symptoms. The
most common symptoms at the onset

of illness, according to the case series
analyzed and represented in Table 2,
were fever, cough, myalgia, fatigue,
sputum production, and dyspnea
[Table 2]. Some patients had radio-
graphic evidence of pneumonia with
bilateral diffuse airspace opacities.
Some of which needed supplemental
oxygen too® Less common symptoms
included hemoptysis, abdominal pain,
diarrhea, nausea, and vomiting®. Sore
throat and nasal congestion occurred
in only around 5-10% of patients®.
Neurological signs and symptoms
were also described, such as head-
ache, dizziness, impaired conscious-
ness, ataxia, acute cerebrovascular
disease, epilepsy, hypogeusia, and
hyposmia®. Organ dysfunction and
death can occur in severe cases™

Wu et al.”analyzed some confirmed
or very suspected cases of COVID-19 to
see what are the ocular manifestations
and its relation with coronavirus dis-
ease. They concluded that 31.6% (95%
CI: 17.5-48.7) of the patients had ocular
abnormalities which are more preva-
lent in severe (dyspnea, blood oxygen
saturation of 93% or less) or critical
cases (respiratory failure or shock or
multiple organ dysfunction). The most
common ocular symptoms were con-
junctivitis, conjunctival hyperemia,
epiphora, chemosis, and increased
secretions. In addition, those patients
had higher white blood cell, neutro-
phil, procalcitonin, C-reaction protein,
and lactate dehydrogenase™

Laboratorial parameters may be
useful to help the diagnosis, but the
virus isolation and viral nucleic acid

TABLE 2. MOST COMMON CLINICAL CHARACTERISTICS OF THE RESEARCHED STUDIES

detection are the exams that con-
firm the infection. Other nonspecific
parameters may be helpful, mainly
in the early stage of the disease, like
leukopenia, or a normal number
of leukocytes with lymphopenia or
increased monocytes®. A procalci-
tonin, C-reaction protein, or lactate
dehydrogenase increase also appears
in COVID-19 infection™

Image abnormalities could appear
in COVID-19 infection and vary with
age, underlying diseases, immu-
nity, and stage of the infection at
the moment of scanning. Some pat-
terns at the chest X-ray or CT Scan
are multiple small patchy shadows,
interstitial changes, bilateral multiple
ground-glass opacity, infiltrating shad-
ows, and pulmonary consolidation®*

RISK FACTORS

Although most patients are thought
to have a favorable prognosis,
older ones and those with chronic
underlying conditions may have
worse outcomes'®.

A study in China reported the
clinical characteristics and risk fac-
tors associated with developing acute
respiratory distress syndrome (ARDS)
after hospital admission and progres-
sion from ARDS to death in patients
with COVID-19 pneumonia. The study
shows that older age (65 years old),
high fever (=39 °C), comorbidities (eg,
hypertension, diabetes), neutrophilia,
lymphocytopenia, elevated end-organ
related indices, elevated inflamma-
tion-related indices, and elevated coag-
ulation function-related indicators

Author Date N N(%)
LBEBINN) Fever Cough Myalgia Fatigue Sputum production | Dyspnea
Liu, KC™ 05/20 73 68 (93) 60 (82) - 55 (75) 39 (53) -
Yang, W ? 04/20 149 14 (76.51) 87 (58.39) 5(3.36) - 48 (31.21) 2(1.34)
Wang, L™ 03/20 18 16 (94.4) 10 (55.6) 2(117) - - 4(22)
Wang, D™ 02/20 138 136 (98.6) 82 (59.4) 48 (34.8) 96 (69.6) - 43(312)
Kui, L 02/20 137 112 (81.8) 66 (48.2) 44 (32.7) 44 (32.7) - -
Kong, | ¢ 02/20 28 9(321) 5(179) 4(14.3) - 5(179) -
Huang, C ™ 01/20 A 40 (98) 31(76) 18 (44) 18 (44) 11(28) 22 (55)
RAMB - JOURNAL OF THE BRAZILIAN MEDICAL ASSOCIATION BOLETIM RAMB COVID-19 - NUMERO 10 >>>7



were significantly associated with
higher risks of unfavorable outcomes
and the development of ARDS™

HOSPITAL CARE X INTENSIVE CARE UNIT
In a study from China, they obtained
data regarding clinical symptoms
and outcomes for 1099 patients. A
primary outcome event occurred in
67 patients (6.1%), including 5.0% who
were admitted to the intensive care
unit (ICU), 2.3% who underwent inva-
sive mechanical ventilation, and 1.4%
who died?.

In another observational study in
China with 158 patients, they found
that the average time from illness
onset to hospital admission was dif-
ferent for living and deceased cases,
the former was estimated at 3.3 days
(95%ClI:2.7,4.0) and the latter was 6.5
days (95%CI:5.2,8.0)*. The mean time
from hospitalization to death was 8.8
days (95%C1:7.2,10.8)".

MORTALITY
Studies conducted with Chinese
patients showed a mortality rate (the
number of reported deaths divided by
the reported cases) of 3.6%8. Accord-
ing to the WHO data until 06 March
2020, the rate is also between 3-4%%. A
retrospective cohort with 191 patients
found that older age, higher Sequen-
tial Organ Failure Assessment (SOFA)
score, and d-dimer greater than 1um/
mL at admission were associated with
higher in-hospital death risk™.
However, those estimated mortal-
ity rates are not representative of the
actual death rate because the actual
number of infected patients could not
be identified. Not all cases are tested,
including most asymptomatic ones or
patients with very mild symptoms.
Therefore, the mortality rate is prob-
ably overestimated.

CONFOUNDING FACTORS -
DIFFERENTIAL DIAGNOSIS
The infection by SARS-CoV-2 causes
many nonspecific symptoms that are
shared by other infectious diseases of
the respiratory tract, like influenza,
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parainfluenza virus, adenovirus,
respiratory syncytial virus, rhino-
virus, and others previously-known
human coronaviruses. The diagnosis
cannot be definitively made without
microbiologic testing®?'.

CURRENT TREATMENT

Until this moment, there are no
specific antiviral drugs or vaccines
against the COVID-19 infection for
potential therapy in humans. One
of the options available is the use of
broad-spectrum antiviral drugs like
nucleoside analogs and HIV-protease
inhibitors, which could attenuate
virus infection™.

A great deal of effort has been
made to find effective drugs against
the virus in China. The State Council of
China held a news briefing indicating
that chloroquine phosphate (CQ) and
hydroxychloroquine sulfate (HCQ),
old drugs used for the treatment of
malaria, had demonstrated efficacy
and acceptable safety in treating
COVID-19-associated pneumonia in
multicenter clinical trials conducted
in China®. The oral absorption of both
drugs in humans is very efficient. As in
the case of SARS-CoV, the virus trans-
port of SARS-CoV2 from endosomes to
endolysosome appears to be a require-
ment to release the viral genome, and
both CQ and HCQ have been able to
block it. The anti-SARS-CoV2 activity
seems to be more potent with CQ;
however, HCQ has been shown to be
much less toxic than it. Until now, the
inhibition of SARS-CoV2 in vitro has
been efficient with HCQ using a safe
dosage but this awaits confirmation by
clinical trials®.

Gautret and collaborators con-
ducted an open-label non-randomi-
zed clinical trial to investigate the
effect of HCQ and Azithromycin in
virological clearance, clinical follow-
-up, and occurrence of side-effects in
patients with COVID-19 infection. In
this study, 26 patients received HCQ
(200mg three times per day for ten
days) and 16 were the control group.
Among the patients treated with

HCQ, six received Azithromycin
(500mg on day 1, followed by 250mg
per day, for the next four days). The
results were very promising; at day 6
post-inclusion, the group treated with
both drugs had 100% of virological
cure compared with 57,1% of patients
treated with HCQ only, and 12,5%
with no drugs. Further works are nee-
ded to investigate these effects with a
greater sample and a longer follow up,
but also to investigate potential side
effects (QT prolongation, ventricular
arrhythmia, and retinopathy)®.

The convalescent plasma con-
taining neutralizing antibodies or
immunoglobulins has been used as
a last resource to improve the clini-
cal conditions of patients with ARDS.
Moreover, studies have shown a shor-
ter hospital stay and lower mortality
in patients treated with convalescent
plasma than in those who were not
treated with it%%.

An effective treatment is an urgent
need to treat symptomatic cases and
decrease the transmission of corona-
virus in the community by reducing
the virus carriage™.

PUBLIC HEALTH AND ECONOMIC
IMPACTS
In the absence of a Covid-19 vaccine
or proven and safe treatment, our bet-
ter protection against coronavirus is
social isolation. This measure aims to
decrease contact rates in the popula-
tion in order to reduce the transmis-
sion of the virus. Quarantine brings
enormous social and economic costs
in the short, mid, or long-term.
Many countries made hard deci-
sions to control this epidemic. China
locked down whole cities, Italy impo-
sed severe restrictions on the popula-
tion, and the United States subjected
part of the country to quarantine and
part to a recommended “self-quaran-
tine” and banned non-US nationals
from entering the country®.

DISCUSSION
Knowledge about the 2019 novel coro-
navirus remains limited, but we need
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to learn and collect quality informa-
tion about this clinical threat to deal
and respond to the consequences of
the pandemic.

The infection by COVID-19 is
gradually being elucidated by the
scientific community, contributing
to new steps towards the control of
the disease and the search for its
treatment. According to this study
review, coronavirus has an infection
rate (RO) that varies between 2 and
3 people and an incubation period of
around 5.6 days. This information is
essential for the development of pre-
ventive measures and epidemiological
simulations.

It is important to highlight that the
rate of infection and death are very
different within the countries. This
might be caused because each coun-
try followed different protocols. Some
with early person-to-person isolation,
others with vertical isolation, and oth-
ers with no isolation. Another possi-
ble cause of this huge difference in
the infection and death rates are the
capability of each country to test their
individuals. While some are testing
all individuals at risk, others have no
epidemiologic, economic, and political
condition to do the same, thus causing
unreliable data and underreporting of
the disease in most countries.

The disease presents, in most
cases, with fever, cough, myalgia,
fatigue, and dyspnea, but it has a
wide spectrum of severity, which can
cause respiratory failure and require
ICU admission for advanced ventila-
tory support. Knowing the natural
history of the disease is essential to
think about possible treatments and
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