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General symptoms
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Extended DataFig. 6| Isolation and antigenic characeerization of
2019-nCoV.a, b, Vero E6 cells areshown at 24 h after Infection with mock virus
(@) or 2019-nCaV (b). ¢,d, Mock-virus-Infected (c) or 2019-nCov-infected (d)
samples were stalned with rabbit serumraised against recombinant SARSr-CoV
Rp3N protein (red) and DAPI (Diue). The experiment was conducted twice
Independently with simliar results. e, Theratioof the number of reads related
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Coronaviruses Causing Diseases in Susceptible Animal Species

Virus Name: TGEV

Disease Pathology: Gastroenteritis
Virus Name: PRCV . ;
Disease Pathology: Respiratory ‘:‘:h‘r:. Respiratory, Enteric

- Fig

System
Tropism: Respiratory
Host: Pig

Virus Name: FIPV
Disease Pathology: Peritonitis
Tropism: Respiratory, Enteric,

Hepatic, Neurological,
Lymphoid
Host: Cat

(Virus Name: SADS \ 0
Disease Pathology: Diarrhea Y
Tropism: Enteric

o[RS

Virus Name: FECV )
Disease Pathology: Enteritis,
Respiratory System
Tropism: Enteric,
Gastrointestinal, Respiratory

Host: Cat i
e
N
Virus Name: PEDV W
Disease Pathology: Diarrhea

Tropism: Enteric
Host: Pig

Virus Name: CCoV
Disease Pathology: Respiratory

Virus Name: PDCoV

System Disease Pathology: Diarrhea
Tropism: Enteric Tropism: Enteric
Host: Dog Host: Pig

Virus Name: Bovine CoV
Disease Pathology: Enteritis &
Enzootic Pneumonia Complex
Tropism: Respiratory, Enteric
Host: Cattle

Virus Name: Equine CoV
Disease Pathology: Enteritis
Tropism: Enteric

Host: Horse

& Virus Name: PHEV

Disease Pathology:
Encephalomyelitis

Tropism: Respiratory, Enteric,
Neurclogical

Host: Pig

e

Virus Name: IBV

Disease Pathology: Bronchitis
Tropism: Respiratory, Renal,
Reproductive

Host: Chicken

Virus Name: TCoV
Disease Pathology: Diarrhea

Tropism: Enteric
Host: Turkey

Figure 1. Selected important coronaviruses causing diseases in animal species. The figure shows different coronaviruses, their
genera, main clinical symptoms, host species, and tissue/organ tropism. PEDV: Porcine Epidemic Diarrhea Virus; TGEV: Transmis-
sible Gastroenteritis Virus; PRCV: Porcine Respiratory Coronavirus; FIPV: Feline Infectious Peritonitis Virus; FECoV: Feline Enteric
Coronavirus; CCoV: Canine Coronavirus; PDCoV: Porcine Delta Coronavirus; TCoV: Turkey Coronavirus; IBV: Infectious Bronchitis
Virus; PHEV: Porcine Hemagglutinating & Encephalomyelitis Virus; Equine CoV: Equine Coronavirus; BCoV: Bovine Coronavirus;

Severe Acute Diarrhea Syndrome Coronavirus: SADS-CoV.



= Coronavirus
®= Descoberta- Anos 30 do século XX, compreendendo 39 espécies diferentes;

" Virus de cadeia simples de RNA com polarizagao+ c/ cerca de 70-80 micras cubicas.
Possuem elevada taxa de mutagenicidade e com possibilidade de recombinacao
gendémica interespécies;

= Existem 7 espécies sdo patogénicas para o Ser Humano, a 1° identificada em 1966;

= A homologia estrutural molecular entre o SARS CoV (1 e 2) é de 82% e do SARS CoV-2

de 96% com o dos morcegos Rhinolophus affinis e Malayanus, e de 85-92% com o do
pangolim Manis javanica;

= Os SARS CoV (1 e 2) penetram na célula do hospedeiro através do mesmo recetor
celular (ACE2) que existem em muitos outros animais para além de mamiferos e para
a qual algumas das novas variantes (VOCs) tém maior afinidade

Aspetos Gerais
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]
Coronavirus
Pairwise sequence identities between the SARS-CoV-2 (NC 045512_2) and other
Ccoronaviruses.
H u ma nOS Accession MNo. Virus Isolate Whole- S gene RBD*™
Zenome
MMO9a532.1 Bat-CoW RaTG13 9611 Q2 86 s6.21
MGTF72933.1 Bat-SARS-CoWV Bat-SL.- 87.65 75.13 F3.05
like CoWVAC45
MGT772934.1 Bat-SARS-CoWV Bat-SL.- 87.43 T4.69 729
No.3,pp. 332-340 like CoWVEXC21
AY3IN556.1 SARS-CoWV G022 FTa.as5 T2.56 T26
MNC O004718.3 SARS-CoV Tor2 789 T2.54 T26
AY2TEA489. 2 SARS-CoWV GDO1 789 T2.54 64 852
AY2TEA488.2 SABRS-CoV BJO1 F8.89 T2.45 6317
A comprehensive review of SARS-CoV-2 genetic mutations and lessons JXss9059. 2 MERBRS-CoWV EMC 48 873 41.95 3815

from animal coronavirus recombination in one health perspective

* RBD: receptor binding domain.
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Table 1. Comparison of clinical features and transmission routes of HCoVs

HCoV-229E HCoV-OC43 SARS-CoV HCoV-NL63 HCoV-HKU1 MERS-CoV SARS-CoV-2
Classification alpha-CoV  beta-CoV, lineage A beta-CoV, lineage B alpha-CoV beta-CoV, lineage A beta-CoV, lineage C beta-CoV, lineage B
Incubation period  2-5 days 2.5 days 2-11 days 24 days 24 days 2-13 days 3-6 days
Transmission Respiratory Respiratory droplets  Respiratory droplets  Respiratory Respiratory droplets ~ Respiratory droplets  Respiratory droplets
droplets Fomites Fomites droplets Fomites Fomites Fomites
Fomites Fecal-oral Fomites Fecal-oral
Case fatality N/A N/A 9.6% N/A N/A 34.4% 3.5%
Clinical symptoms Malaise Malaise Fever Cough Fever Fever Fever
Headache Headache Myalgia Rhinorrhea Running nose Cough Dry cough
Nasal Nasal discharge Headache Tachypnea Cough Chills Dyspnea
discharge Sneezing Malaise Fever Dyspnea Sore throat Myalgia
Sneezing Sore throat Dry cough Hypoxia Myalgia Headache
Sore throat  Fever and cough Dyspnea Croup Arthralgia Diarrhea
Fever and Respiratory distress Dyspnea
cough Diarrhea Pneumonia
Diarrhea and vomiting
Acute renal
impairment
Epidemiology Globally Globally 2002-2003 in China Globally Globally 2012 in Middle East 2019-2020 in China
Peak in Peak in winter Globally thereafter Peak in winter  Peak in winter 2015 in South Korea Globally thereafter
winter Endemic in Middle
East
References 27-30 28 14,15,31 32-35 36,37 17,18, 39 40
Table 2. Comparison of four diseases.
Characteristics SARS-CoV-2 SARS-CoV MERS-CoV Influenza
Ry 2.68 3 <1 1.3
Virulence Low High High Low
Case Fatality Rate 2% 10% 37% 0.1%
Natural Hosts Bat Bat Bat Animals, humans
Intermediate Hosts Unknown Civets Camels NA
Origin of Outbreak Wuhan, China Guangzhou, China Saudi Arabia NA
Incubation Period 2-16 days 2-7 days 4-8 days 1-4 days
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How SARS-CoV-2 (COVID-19) spreads within
infected hosts — what we know so far
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Fig 1] (1) The virus binds to ACE 2 as the host target cell receptor in synergy with the host’s transmembrane serine protease 2 (cell surface protein), which is principally
CLINICAL UPDATE thebmj expressed in the airway epithelial cells and vascular endothelial cells. This leads to membrane fusion and releases the viral genome into the host cytoplasm (2). Stages (3-7)
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A. ACE2 distribution B. TMPRSS2 distribution
"> Brain ~—» Brain
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Liver « Lvre——= 7
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ACE2 was ako expressed in the TMPRSS2 was also expressed in the
esophagus, stomach, nose, testis,
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Fig. 1. Enuy of SARS CoV'.2 into host cells

Biomedicine & Pharmacotherapy 131 (2020) 110678

Fig. 2. Tissue distributions of ACE2 and
TMPRSS2 in human.

(A-B) the schematic diagram of the expressions
of ACE2 (A) and TMPRSS2 (B) in multiple
human tissues. The colour strength is corre-
sponding to the gene expression level. ACE2 and
TMPRSS2 were expressed in the brain and
heart; ACE2 expression is expressed at a relative
low level in hepatocytes and mainly located in
cholangiocytes, while TMPRSS2 is expressed in
the hepatocytes and cholangiocytes; ACE2 and
TMPRSS2 were highly expressed in kidney and
intestinal epithelial cells. Both ACE2 and
TMPRSS2 were also expressed in the esophagus,
stomach, nose, testis, pancreas, breast, prostate
and thyroid.

SARS-CoV2 infected the host cells by the spiie protein of the vine and the functicas of ACE2 and TMPRSS2 In host cells
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Animal Origins of the Severe Acute Respiratory Syndrome Coronavirus:
Insight from ACE2-S-Protein Interactions
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Predominant S-protein amino acids:

SARS-CoV from SARS-CoV from SARS-CoV from
2003-2004 <.‘:‘| palm civets 2002-2003
S-protein residue # (e.g GDOB) (e.g. SZ3} (e.g. TOR2)
479 N
487 S S T

Most efficient ACE2 association:

Reservoir Palm civet Human

S-protein residue # ACE2 ACE2 ACE2
479 K? K=N N
487 57 T T

FIG. 4. Summary of genetic and biochemical studies of SARS-CoV S-protein residues 479 and 487. (Top) The most frequently observed
residues at positions 479 and 487 in sequences of viral genomes obtained during the 2002-2003 human SARS-CoV epidemic and the sporadic
infections of 2003-2004 and from palm civets in a Guangdong marketplace. Note that a single isolated palm civet genome (from =20 sequences)
encodes a threonine at 487, whereas all sequences from the 2002-2003 epidemic (=100 sequences) encode this threonine. (Bottom) The S-protein
residues that confer the most-efficient binding to the ACE2 proteins of the indicated species. The entry for reservoir species is speculative, based
on the observation that the ACE2 of at least one animal (mouse) prefers lysine at residue 479 and the additional observation that all but one
sequence from the Guangdong marketplace animals encode a serine at residue 487.

4214 MINIREVIEW

FIG. 2. Cocrystal of the SARS-CoV RBD bound to human ACE2.
Cyan indicates a region of the RBD shared among group 2 corona-
viruses, whereas red indicates the RBM, which is not homologous to
that of other group 2 viruses. ACE2 is shown in white, with its cleft
bearing the enzyme-active site facing forward and the membrane-
associated C terminus at the bottom of the figure.
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Table 1. Animal Species Susceptibility to SARS-CoV-2.
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Species Susceptibility  Infection type Clinical signs Transmission References
Lion/Tigers High Natural None or mild (mild respiratory disease and dry cough) Animal to animal, human to animals; virus shed in feces and  [65, 66, 70]
perhaps respiratory secretions
Dogs Low Natural/ None or very mild (respiratory signs possible; comorbidities may increase the None reported; dogs may shed virus in nasal secretions [57, 64-70]
Experimental susceptibility or severity of signs)
Domestic Cats High Natural/ None or mild (mild respiratory signs such as sneez-ng, transparent ocular discharge,  Cat to cat; cats shed virus in their nasal secretions and feces;  [53, 57, 64-66,
Experimental and lethargy; presence of other resp Y P gens of ¢ rbidities may increase  air-borne transmission reported among cage mates 68, 70-73]
the severity of the signs)
Poultry (chickens and ducks) None Experimental None None [57, 80)
Pigs None Experimental None None (57, 80]
Ferrets High Experimental None or mild ( ing, elevated temp ¢, reduced activity and occasional cough)  Ferret to ferret; ferrets shed virus in nasal secretions, saliva,  [52, 57, 59, 80]
urine and feces; air-borne transmission among cage mates
T
Rhesus Macaques (Macaca High Experimental Moderate signs (irreqular respnatoty pattemn, reduced appetite, hunched posture, pale  Animal to animal; virus is shed in saliva, nasal secretions and  [51)
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Fig 2 | After the initial exposure, patients typically develop symptoms within 5-6 days (incubation period). SARS-CoV-2 generates a diverse range of clinical manifestations,

ranging from mild infection to severe disease accompanied by high mortality. In patients with mild infection, initial host immune response is capable of controlling the
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Figure 2. Proposed Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) Transmission Routes.
The ongoing COVID-19 pandemic has resulted in numerous accounts of different transmission routes between humans.
Droplet transmission (=5 pm) is the most pronounced and heavily implicated mode of transmission reported during the
pandemic. Direct contact spread from one infected individual to a second, naive person has also been considered a driver
of human-to-human transmission, especially in households with close interactions between family members. The
contagiousness of SARS-CoV-2 after disposition on fomnites (e.g., door handles) is under investigation, but is likely a
compounding factor for transmission events, albett less frequently than droplet or contact-driven transmission. Both airborne
and fecal-oral human-to-hurman transmission events were reported in the precursor SARS-CoV epidemic but have yet to be
observed in the current crises. Solid arrows show confirmed viral transfer from one infected person to another, with a declin-
ing gradient in arrow width denoting the relative contributions of each transmission route. Dashed lines show the plausibility of
transmission types that have yet to be confirmed. SARS-CoV-2 symbol in ‘infected patient’ indicates where RNAVinfectious
virus has been detected [43,44,47-49,57,59,80]. Figure generated with BioRender.
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Superspreading Events and Control of SARS-CoV-2
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Table. Factors that increase the risk for superspreading events and implications for prevention and control of COVID-19*
Factor Disease Epidemiologic role Implications for control of COVID-19
Pathogen Tuberculosis Certain strains of Mycobacterium tuberculosis are Continued monitoring for genetic change and
more infectious, and patients ill with these strains  for changes in the epidemiology of transmission
should be prioritized for examination of a larger circle

A enorme of contacts (21,22)
Host Influenza Viral shedding and risk for transmission among ldentification of factors associated with
. A . asymptomatic and presymptomatic persons can increased transmissibility and rapid intervention
result in influenza transmission (23), particularly in to prevent transmission from similar patients
I I porta nCIa dOS closed settings with minimal ventilation (H. Nishiura prospectively; further characterization of risk for
et al., unpub. data, asymptomatic transmission
2 https://doi.org/10.1101/2020.02.28.20029272)
e l I Ina OS Environment SARS Airborne transmission of SARS can result in Assess changes in plumbing and ventilation

environmental spread of disease in community (24)  that may be needed to reduce risk for spread;
o /4 and healthcare settings (25) increase social distancing; reduce mass
Supersprea er oo s gatherings in closed environments; ensure
effective triage, isolation, and general infection
~ 4 control in healthcare facilities
nao SO na Behavior Ebola Inaccurate perceptions of Ebola risk can result in Promote handwashing, cough etiquette, and
behaviors that increase the probability of safer care-seeking behavior, including mask-
transmission (26,27) wearing by persons who are ill, and ensure that
COVI D—19 ' ' l timely and accurate messaging about risk and
eee behavioral preventive measures are tailored to
and reach affected populations

Response MERS Timely implementation of control measures can Rapidly identify and isolate cases to reduce
reduce outbreak duration and number of transmission; implement large-scale NPIs in
T T T8 pA' Al Vol. 26, No. 6, June 2020 . . . transmission events (28) _ gffected areas within 1 Week
*COVID-19, coronavirus disease; MERS, Middle East respiratory syndrome; NPIs, nonpharmaceutical interventions; SARS, severe acute respiratory
syndrome.

Identifying and Interrupting
Superspreading Events—
Implications for Control

of Severe Acute Respiratory
Syndrome Coronavirus 2

Thomas R. Frieden,' Christopher T. Lee'
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symptematic cases. Panels A, B, and C show different levels of presymptomatic
transmission. We calibrated infectiousness to peak at day 4 (A), 5 (B: median incubation
period), or 6 (C) days. Panels D, E, and F show different proportions of transmission from
individuals who are never symptomatic: 8% (C: eg, 10% never symptomatic and 75%
relative infectivity), 24% (D: baseline, 30% never symptomatic and 75% relative
infectivity), and 30% (E; eg, 30% never symptomatic and 100% relative infectivity).

The top curve in each panel represents the average relative hourly infectiousness, such
that while the lower curves change under different assumptions, the total hourly
infectiousness equals 1in all cases. Within each curve, the colored area indicates the

s jOpen.

proportion of transmission from each class of individuals. The portion attributed to
individuals with symptoms (light blue) can also be interpreted as the maximum
proportion of transmission that can be controlled by immediate isolation of all

Original Investigation | Infectious Diseases
SARS-CoV-2 Transmission From People Without COVID-19 Symptoms

Michael A. Johansson, PhD; Talia M. Quandelacy, PhD, MPH; Sarah Kada, PhD; Pragati Venkata Prasad, MPH; Molly Steele, PhD, MPH; John T. Brooks, MD;
Rachel B. Slayton, PhD, MPH; Matthew Biggerstaff, ScD, MPH; Jay C. Butler, MD

[5 JAMA Network Open. 2021:4(1):e2035057. doi:101001/jamanetworkopen.2020.35057 January 7,2021  4/8



Periodo de
infecciosidade de uma

pessoa infetada

V&1 (2020) B47-85

Contents lists available at ScienceDiract

Journal of Infection

journal homepage: www o

Review
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K.A. Walsh, S. Spillane, L. Comber et al. Journal of Infection 81 (2020) 847-856

100% —
=== Singanayagam et al.
+ = \fan Kampen et al.
== Wolfel et al.

80%
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Percentage culture positive

20%

0%

Days since symptom onset

Fig. 3. Probability curves presented in 3 studies (Singanayagam et al., van Kampen et al., Walfel et al.) which attempted to model the probability of successful virus culture
versus duration of days of symptoms.*'-** Curves are presented with adaptation from the original presentation in the respective manuscripts in order to provide information for
the first 20 days posr symprom onset and to permit visual comparison of curves via overlay on a single plot. Lines (solid, dashed or dotted) depict estimared probability of posirive
virus culture versus days post symptom onset, while shaded areas depict 95% confidence intervals around these estimares.
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On airborne transmission and control of SARS-Cov-2

Maosheng Yao™*, Lu Zhang?, Jianxin MaP®, Lian Zhou*

* College of Environmental Sciences and Engineering, Peking Universicy. Beijing 100871, China
© Center for Disease Control and Prevention of Chacyang District of Beifing. Beifing 100020, China
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Decreasing viability: SARS-Cov-2?
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Fig. 3. (a) Relationship between cumulative cases of coronavirus disease 2019 (COVID-19) and temperatures from January 22, 2020 to May 6, 2020. The orange zone represents the
latitudinal zone with a mean surface temperature between 5 °C and 15 °C in 2019 according to a reanalysis of the National Centers for Environmental Prediction data. Blue lines (red
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Physicochemical susceptibility of SARS-CoV-2 to disinfection

and physical approach of prophylaxis

FIGURE 2 Hierarchy of the virucidal efficacy of the pure chemical compounds on H-CoV. Left: Antiseptics agents (on skin) and Right:

Fatemeh Saadatpour | Fatemeh Mohammadipanah ©
Biocides (on abiotic surface and tools)
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Vertical

Fig. 2 Cerebral MRI performed at 11 days of life. a, b and ¢, d T1 and diffusion-weighted sequences, respectively. Images are taken at two different levels
and show hyperintensities of the periventricular and subcortical frortal or parietal white matter (arrows).
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Transplacental transmission of SARS-CoV-2 .
infection Nasopharyngeal swab  4.22 Blood 1.15

Alexandre J. Vivanti® !'#, Christelle Vauloup-Fellous®®, Sophie Prevot?, Veronique Zupan?, Cecile Suffee®,
Jeremy Do Cao® ©, Alexandra Benachi® ' & Daniele De Luca® #7%

Vaginal swab 0.63 Nasopharyngeal swab (DOL1) 221
Placenta 1.15 Rectal swab 4,71
Amniotic fluid 2.09 Nasopharyngeal swab (DOL3) 7.30

Blood 4.87 Nasopharyngeal swab (DOL18) 4.54
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A study of breastfeeding practices, SARS-CoV-2 and its antibodies in
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Evaluation for SARS-CoV-2 in Breast Milk From 18
Infected Women

Christina Chambers, PhD, MPH'; Paul Krogstad, MD?%; Kerri Bertrand, MPH'; et al
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Detection of SARS-CoV-2 in Milk
From COVID-19 Positive Mothers and
Follow-Up of Their Infants

Ann. N.Y. Acad. Sci. ISSN 0077-8923
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Review

Transmission of SARS-CoV-2 through breast milk and
breastfeeding: a living systematic review

Elizabeth Centeno-Tablante,’“ Melisa Medina-Rivera,’ ¢ {2} Julia L. Finkelstein,’
Pura Rayco-Solon,? () Maria Nieves Garcia-Casal,® Lisa Rogers,® Kate Ghezzi-Kopel,*
Pratiwi Ridwan,' Juan Pablo Pefa-Rosas,? and Saurabh Mehta'
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= O que é que se deve dizer acerca desta importante problematica

O virus pode ser detetado no leite materno através de testes PCR;
A presenca de virus infetante, através de culturas, nao foi demonstrada;
A transmissdo da infe¢do por via digestiva nao esta confirmada;

A presenca de imunoglobulinas anti SARS CoV-2 (IgA, IgM e IgG) bem
como da lactoferrina, podem ter efeito protetor por inibirem a
replicacao do virus no leite da mae;

A transmissao que possa eventualmente ocorrer da mae para o RN
dever-se-a, com muito maior probabilidade, a inalagdo de aerossodis ou
por contacto com particulas infetantes presentes na pele da mae ou em
objetos contaminados, do que pelo proprio leite;

As vantagens da amamentac¢do superam largamente os seus potenciais
riscos;

Suspender a amamentacao deve resultar de uma opcgao dos pais, a
quem se devem fornecer os conhecimentos cientificamente
comprovados necessarios a sua decisao informada (sobretudo por parte
da mae) e, nunca, decorrente de qualquer parecer médico.
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Fig. 1 Respiratory sample timeline of each described case. Above the
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It seemed a truth universally acknowledged that the human population had no pre-existing immunity
to SARS-CoV-2, but is that actually the case? Peter Doshi explores the emerging research on
immunolozical responses
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Fig. 1

Representative indicators of the findings by Shrock et al.,' suggesting significant overlap between SARS-CoV-2 proteins with other

coronaviruses in human patients. a Box plots illustrating the number of peptide hits from the indicated coronaviruses in confirmed COVID-19
patients and pre-COVID-19 era controls (negative for SARS-CoV-2). Cross-reactivity toward SARS-CoV-2 peptides was observed in pre-COVID-
19 era samples, while COVID-19 patients also exhibited cross-reactivity with other common hCoVs, SARS-CoV, and MERS-CoV. b Bar graphs
depicting the average number of peptides derived from SARS-CoV-2, SARS-CoV, and each of the four most common hCoVs significantly

enriched per sample following IgG immunoprecipitation in the experiments of Shrock et al.'

The ORF1 region of SARS-CoV-2 exhibited

greatest comparative matches between patients diagnosed with COVID-19 versus those that tested negative, indicating a potentially large
degree of overlap between previous CoV and SARS-CoV-2 infection, whereby previous CoV perhaps reduced the severity of SARS-CoV-2

infection. Figure adapted from Shrock et al.,' with permission



Household transmission of SARS-CoV-2 and risk factors for @+\ (!)
susceptibility and infectivity in Wuhan: a retrospective
observational study

Interpretation Within households, children and adolescents were less susceptible to SARS-CoV-2 infection but were
more infectious than older individuals. Presymptomatic cases were more infectious and individuals with asymptomatic
infection less infectious than symptomatic cases. These findings have implications for devising interventions for

FangLLi®, Yuan-Yuan Li*, Ming-Jin Liu*, Li-Qun Fang, Natalie E Dean, Gary W K Wong, Xiao-Bing Yang, Ira Longini, M Elizabeth Halloran,

SRRy I (TPt Qg U L MR on e R O g iy S g blocking household transmission of SARS-CoV-2, such as timely vaccination of eligible children once resources
www.thelancet.com/infection Vol21 May 2021 THELANCET become available.
Our study has implications for forecasting and THE LANCET

control of the global pandemic of SARS-CoV-2.
Differential susceptibility and infectivity between age www thelancet.com/infection Vol 21 May 2021
groups, as well as other epidemiological parameters

estimated in this study, are key inputs for modelling mplications of all the available evidence

Qua I a rea I i m po rté nCia studies projecting the future trajectory of the pandemic. The high infectivity of children with SARS-CoV-2 infection

The relatively high infectivity of children in households highlights the need for careful planning of school reopening.
should be considered carefully when making decisions Additionally, the susceptibility of infants supports caregivers of

[ ] ~ [ ]
da Infegao nas Crla ngas around school reopenings, as infected children can infantsbeing prioritised for vaccination. When feasible, cases

pass the virus to their fami]y members. Fina]ly, given could be isolated and household contacts quarantined away
e ad0|esce ntes (2—20 the vulnerability of infants to infection, their caregivers fm"? their homes to prevent hOU_SEh{"'dtransm'SS'O"r
should be prioritised for vaccination. particularly when presymptomatic.
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COVID-19 outbreak in Lombardy Region (North Italy), 26 April, 2020
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Figure. Sketch showing
arrangement of restaurant
tables and air conditioning
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of 2019 novel coronavinus
disease, Guangzhou, China.
2020. Red circles indicate
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Fig. 2. Possible Transmission Route of SARS-CoV-2.
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Review
Emerging SARS-CoV-2 Variants and Impact in Global . .y . . .
Vaccination Programs against SARS-CoV-2/COVID-19 Table 1. Main characteristics of the emergent severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) variants. Data

updated on February 16 2021 (https:/ /outbreak.info (accessed on 9 March 2021)).
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7 m;zzzzlbp;?(]gﬁ%?joa 9 mutations: L18E DS0A, 12 mutations: L18F, T20N,
Mutations in S protein 5982’ A Dlli SH . D215G, R2461, K417N, E484K, P265, D138Y, R190S, K417T,
P > deletion. N501Y, D614G, A701V E484K, N501Y, D614G,
H69-V70del, Y144del 1 deletion: LAL 242-244 del H655Y, T10271, V1176F
Countries reported cases 82 40 19
Countries with sequences 64 35 14

BNy SARS-CoV-2 variants of concern
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Fivereasons why COVID herd
immunity is probably impossible

Evenwith vaccination efforts in full force, the theoretical threshold for
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Sweden’s government blamed for failing to
protect elderly from coronavirus

Coronavirus: Swedish King Carl XVI

Gustaf says coronavirus approach
'has failed’
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Why annual COVID-19 boosters
may become the norm
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COVID-19 boosters could become a yearly ritual, says
epidemiologist
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Neutralizing antibody levels are highly predictive
of immune protection from symptomatic
SARS-CoV-2 infection

David S. Khoury'?, Deborah Cromer'?, Arnold Reynaldi', Timothy E. Schlub'?, Adam K. Wheatley?,
Jennifer A. Juno?, Kanta Subbarao®#, Stephen J. Kent**#, James A. Triccas”®* and Miles P. Davenport'*
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Overview of the implementatis
vaccination strategies and dep ent plans
the EU/EEA &

6 May 2021 ECO

= O que se sabe acerca da imunidade relativa

conferida pela doenc¢a ou pela imunizacgao

Nenhuma vacina é 100% eficaz na prevencéo da doenca ou da
transmisséo do virus;

Existe uma boa correlacdo entre o nivel de anticorpos
neutralizantes, a protecao contra a infecdo e as formas graves da
doencga, tal como com a robustez da resposta ao nivel da imunidade
celular;

O teor de ACs produzidos pela pessoa infetada é diretamente
proporcional a intensidade da sintomatologia da infecdo, atingindo-
se 0 seu pico antes do 1° més apds o0 seu inicio e aos 3 meses apos
a vacinacéao;

A infecédo produz entre 80-100% de protec&o contra novas infecdes
durante 6 meses (< em pessoas > 65 anos);

A eficacia da imunizacéo varia entre 65-95% de protecdo contra
novas infegcdes aos 2 meses (conforme o tipo de vacina);

As pessoas infetadas devem ser vacinadas cerca de 6 meses depois
da doenca (1 ou 2 doses?)
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Post-acute COVID-19 syndrome
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Fig. 1| Timeline of post-acute COVID-19. Acute COVID-19 usually lasts until 4 weeks from the onset of symptoms, beyond which replication-competent
SARS-CoV-2 has not been isolated. Post-acute COVID-19 is defined as persistent symptoms and/or delayed or long-term complications beyond 4 weeks
from the onset of symptoms. The common symptoms observed in post-acute COVID-19 are summarized.
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Figure 2. Human coronaviruses. The figure shows seven human coronaviruses, their origins, natural reservoirs, intermediate hosts,
tissue/organ tropism and reverse zoonosis along with primary and potential secondary and tertiary zoonotic events. An interroga-
tive sign (?) indicates unknown or unidentified. '




Animal-Human interaction Properties of coronaviruses

*  Wearing proper PPE

*  Development of proper disinfectants
and detergents

*  Effect of heat and UV irradiation on the
viral survival

+  Effect of various temperature on viral
survival

*  Development of novel rapid diagnostic
assays for the virus

*  Regular monitoring to bat virome for
the potential emergence of any new
zoonolic viruses

*  Surveillance of SARS-CoV-2 among
various species of animals and birds

* Banning live wet markets may be
thought

* Rising the hygienic thresholds and
standard for the supply chain in
poultry and animal slaughter houses

Potential One-
Health control
interventions for
the SARS-CoV-2

Minimizing virus spread from
Human-=to=-Human

*  Proper PPE

*  Social distancing

*  Personal hygiene especially hand hygiene
(proper hand washing etiquette)

*  Early identification of patients,
quarantine, and regular monitoring

*  Regular surveillance among people

*  Tracing contacts and testing them

*  Monitoring of borders by regular checking
of passengers during epidemics

*  Avoid mass gathering during the
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Fig. 2. Some control interventions for the SARS-CoV -2 based on the One Health concept.
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Denmark drops plans for mass mink cull

after Covid mutation fears
€he New Pork Times

MPs refused to support forced killing of millions of mink after
concerns raised over disease risk and threat to livelihoods

Solucdes radicais

polémicas de hoje

Denmark announces cull of 15 million
mink over Covid mutation fears

Mutated virus infects 12 humans, sparking concerns that
effectiveness of future vaccine could be affected
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Bird flu strain taking a toll on humans
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Outbreak of chicken flu rattles Hong Kong
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...tal como no
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no futuro???
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Hong Kong, China on Bird Flu Alert
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Coronavirus discovery by metagenomic sequencing: a tool for
pandemic preparedness
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Global hotspot map of estimated risk in zoonotic disease emergence
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SHERLOCK and DETECTR: CRISPR-Cas Systems as Potential
Rapid Diagnostic Tools for Emerging Infectious Diseases
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Tracking SARS-CoV-2 lineage B.1.1.7 dissemination:
insights from nationwide spike gene target failure

(SGTF) and spike gene late detection (SGTL) data,
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E, ainda, uma temida
ameaca que afinal nao

se concretizou...

THE LANCET
HIV

® Overview of SARS-CoV-2 infection in adults living with HIV

Juan Ambrosioni”, José Luis Blanco®, Juliana M Reyes-Uruefia, Mary-Ann Davies, Omar Sued, Maria Angeles Marcos, Esteban Martinez,
Silvia Bertagnolio, jose Alcam, Jose M Miro, COVID-19 in HIV Investigatorst

Epidemiological:

« Higher effect in susceptible
populations

» Disruption to HIV prevention and
treatment services due to the
COVID-19 pandemic

= Mo evidence that antiretroviral
drugs are active against
SARS-CoV-2

= Treat COVID-19 infection similar
to HIV-negative individuals

» Check drug-drug interactions

« Seek advice of an HIV specialist

Clinical:

«Worse outcome possible for people

livingwith HIV

« Mot noticed in small series but
suggested in large cohort studies

« Consider different diagnoses (eg,
Pneumocystis jirovecir)

= Consider coinfections

COVID-19 treatment: \ _

SARS-CoV-2 prevention:

» Immune responses to SARS-CoV-2
vaccines unknown

« Immunosuppressed people living
with HIV being a priority group for
vaccination

Impact:

« Increase HIV viraemia and
excess mortality in people
living with HIV due to
COVID-19-induced
interruption in health-care
senvices

« Interference in prevention
campaigns (ie, pre-exposurs
prophylaxis), with increased
HIV transmissions

Comorbidities in people living

with HIV:
«Warse clinical outcome for

COVID-19 infection related to
comorbidities, which are more
prevalent in people living with
HIV compared to general
population

Figure 2: Interaction of the HIV and SARS-CoV-2 pandemics and unanswered questions
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Human Immunodeficiency Virus and Severe Acute
Respiratory Syndrome Coronavirus 2 Coinfection:
A Systematic Review of the Literature and Challenges

Raj H. Patel! Arpan Acharya? Hitendra S. Chand? Mahesh Mohan and Siddappa N. Byrareddy?®>®

SARS-CoV-2 I

HIV positive patient on HIV/SARS-CoV-2
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) antiretroviral therapy
—
=
Enhanced suppression Prevalence of HIV- Assomated
of SARS-CoV-2 Early virus coporbidities Impact on reactivation
clearence of HIV reservoirs
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i i comorbidities
ongoing ART i M". i Impact on HIV-Associated
clinical/radiographic s
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FIG. 2. Similarities and differences between HIV patients and HIV/SARS-CoV-2 coinfection patients on antiretroviral
therapy. HIV, human immunodeficiency virus; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
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Studying the neuropsychological sequelae of SARS-CoV-2: lessons ‘
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SARS-CoV-2
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ACE2
TMPRSS2

S1 protein

- ACE2
Shedding

17

Figure 2 Comparative overview of viral entry and receptor downregulation. Schematic representation of a host cell potentially co-infected with HIV (left side) and SARS-
CoV-2 (right side). [1] Binding of HIV or SARS-CoV-2 to key receptors. Both SARS-CoV-2 require initial interaction with specific receptors at the cell membrane: HIV binds
to CD4 and co-receptors CCRS and CXCR4 (left) and SARS-CoV-2 binds to host cell receptors CD 147 or ACE2 (right). Binding of SARS-CoV-2 to ACE2 receptor requires
initial cleavage of the viral S| glycoprotein assisted by human protease TMPRSS2 so that viral S2 protein can be internalized along with the rest of the virion (right). [2] Entry
of virus into cell. HIV fusion with the cell membrane leads to disassembly of the virion in the cytoplasm, leading to the release of viral genetic material, reverse transcription
and [4] eventual integration of viral DNA into the host cell DNA, whereas SARS-CoV-2 enters the cell through endocytosis after binding to ACE2 or CDI147. [3]
Downregulation of CD4 by NEF or ACE2 by ADAMI7. Viral internalization (infection) leads to downregulation of the initial entry receptor for HIV (CD4, mediated by the
viral Nef polypeptide) and ACE2 for SARS-CoV-2, which is cleaved by the host ADAMI7. [5] Fusion of the endosome and the virus. The viral membrane and endosome
membrane fuse, releasing SARS-CoV-2's genome into the host cell. llustration credit: Nicholas J. Evans.
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Potential Implications in the Development of COVID-19

s SARS-CoV-2

: : b\ = :
Response Co-infection A Mono-infection
AT ™ } T
S
Upper ; JEO\ ;
Respiratory Pot t'\/I‘IIIId t ti ( Potentiall M'Idt ti
Tract otentially asymptomatic J . otentially asymptomatic
AIDS RESEARCH AND HUMAN RETROVIRUSES TfaChea/ - \ / ‘
L Bronchi Mild ' Moderate
I Potentially asymptomatic Mild symptoms
N, 1
Pressing Questions and Challenges in the HIV-1 N )) o
and SARS-CoV-2 Syndemic Alveoli and 7
R Multi-Organ Mode 'ate | Strong
onty Montano .
Involvement |  Mild syjmyrﬁs Severe;_cyo-w

Joumnal of NeuroVirology
i. 10.1007/s1

Figure 3 Hypothetical differences in immune response in HIV/SARS CoV-2 co-infection and SARS-CoV-2 mono-infection and potential implications in the development of

COVID-19. A milder immune response is observed in HIV/SARS CoV-2 co-infection, potentially due to a chronically lower immunocompetency in patients living with
managed HIV. While the patients are not immunodeficient, they are immunosuppressed. This may reduce the severity of the inflammation that occurs with infection, and lead
| Cped to a better prognosis for PLWH who become infected with SARS-CoV-2. In turn this would mean a weakened cytokine storm would occur when the virus has reached the
lungs and entered the blood, spreading to other organs. The weakened cytokine storm would entail lower systemic inflammation and cause less damage to other organs.
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