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Conflitos de interesse

O laboratdrio Hilab presta servico laboratorial, que inclui testes para SARS-CoV-2



O que sao variantes?



Todos os virus sofrem mutacoes
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Todos os virus sofrem mutacoes
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Todos os virus sofrem mutacoes

1. Mutacdes sdo mudancas genéticas que ocorrem ao longo do tempo
Um virus com mutacao € considerado uma variante do virus original
Novas variantes geram linhagens

A maioria das variantes e linhagens nao geram repercussoes
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Quando ha repercussodes sao classificados como variantes de
interesse (VOI), de preocupacao (VOC) e de grandes

consequéncias (VHC)

https://www.who.int/docs/default-source/coronaviruse/risk-comms-updates/update4 7-sars-cov-2-variants.pdf?sfvrsn=f2180835 4
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e = i . A dynamic nomenclature proposal for
- SARS-CoV-2 lineages to assist genomic
epidemiology

Andrew Rambaut 27, Edward C. Holmes 7™, Aine O'Toole ", Verity Hill', John T. McCrone',
Christopher Ruis?, Louis du Plessis* and Oliver G. Pybus 042

Table 1| Proposed nomenclature of early major lineages of

SARS-CoV-2
Lineage Genomes Date range Comments
A 223 5January-27  The root of the pandemic lies
April 2020 in this lineage. Many Chinese
sequences with global exports
Al 1me 20 February-25 Primary outbreak in
March 2020 Washington State, USA
A2 295 26 February-27 European lineage
April 2020
A3 91 28 January-21  USA lineage
a April 2020
AS ns 23 February-26 European lineage
April 2020
B 1713 24 December  The base of this lineage lies in
2019-3 May China, with extensive global
2020 travel between multiple
locations
B1 7438 24 January-10  Comprises the large Italian
May 2020 outbreak; it now represents
many European outbreaks,
with travel within Europe and
from Europe to the rest of the
world
B11 6,286 15 February-9  Major European lineage;
May 2020 exports to the rest of the world
from Europe
B2 917 13 February-4  With B, it comprises the large
May 2020 Italian outbreak
B3 752 23 February-23 UK lineage
April 2020
B4 258 18 January-14  This is probably the primary
. April 2020 Iranian outbreak
. . See hitps://con-lineages.ocg/ for ull detsls of esch Eneage.




Repercussoes relevantes

CARACTERISTICAS DE INTERESSE

1. Letalidade

Transmissibilidade

Capacidade de reinfeccao

Escape do sistema imune (repercussao vacinal)
Escape de anticorpos monoclonais

Aumento no risco do “long COVID”

Aumento no risco da Sindrome Inflamatoéria Multissistémica: “MIS-C”
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Perda de eficacia de tratamentos (exceto anticorpos e imunomodulatores), quando houver opg¢éao disponivel

https://sciencespeaksblog.org/2021/02/02/covid-mega-variant-and-eight-criteria-for-a-template-to-assess-all-variants/



Variantes de interesse

VOI - variant of interest

1.  Mutagdes com potencial de afetar transmissao, diagndstico, terapia ou escape imune

2. Evidéncia de aumento proporcional de casos ou surto de escala relevante

3. Expansao geografica significativa

https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/variant-surveillance/variant-info.html#Consequence



(Pango
lineage)

B.1.526

B.1.525

P2

Name
Substitution (Nextstrain®)
Spike: (L5F%), T951, D253G, 20C
(S477N*), (E484K*), D614G,
(A701V%)
ORF1a: L3201P, T265],
A3675/3677

ORF1b: P314L, Q1011H
ORF3a: P42L, Q57H
ORF8:T111
S'UTR:R81C

Spike: A67V, A69/70, A144, 20C
E484K, D614G, Q677H, F888L
ORF1b: P314F

ORF1a: T20071

M: 82T

N: A12G, T205I

S'UTR: R81C

Spike: E484K, D614G, V1176F  20)
ORF1a: L3468V, L3930F

ORF1b: P314L

N: A115S, R203K, G204R,

M234|

S'UTR: R81C

https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/variant-surveillance/variant-info.html#Consequence

First Detected

New
York/November
2020

New
York/December
2020

Brazil/April
2020

Predicted Attributes

Potential reduction
in neutralization by
monoclonal
antibody
treatments

Potential reduction
in neutralization by
convalescent and
post-vaccination
sera

Potential reduction
in neutralization by
monoclonal
antibody
treatments

Potential reduction
in neutralization by
convalescent and
post-vaccination
sera

Potential reduction
in neutralization by
monoclonal
antibody
treatments

Potential reduction
in neutralization by
convalescent and
post-vaccination
sera



Variantes de interesse - N.9

A potential SARS-CoV-2 variant of interest (VOI) harboring mutation E484K in

the Spike protein was identified within lineage B.1.1.33 circulating in Brazil
| SARS-CoV-2 coronavirus | nCoV-2019 Genomic Epidemiology

Genomic region (protein) Nucleotide Amino acid

ORF1a G1264T ;
ORF1a C7600T -

ORF1a (NSP3) C7851T A2529V (A1711V)
ORF1a (NSP8) T11078C F3605L (F36L)
Spike (S) G23012A  E484K

ORF7b (NSP7b) A27853C E33A

https://covariants.org/shared-mutations



Variantes de preocupacao

VOC - variant of concern

Além dos atributos das VOI, incluem-se

1. Evidéncia de impacto em diagndstico, tratamento e vacinagao
o Interferéncia na acuracia de testes amplamente utilizados
o Evidéncia de resisténcia a uma ou mais tipos de terapia
o Evidéncia de reducao da neutralizagao por anticorpos gerados por infeccdes prévias
o Evidéncia de reducao de eficacia vacinal em prevenir formas graves
2. Evidéncia de aumento na transmissibilidade
3. Evidéncia de maior gravidade e letalidade

https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/variant-surveillance/variant-info.html#Consequence



As “VOC" - variants of concern
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Variantes de altas consequencias

VHC - variant of high consequences

Além dos atributos das VOC, incluem-se

Impacto no manejo clinico e/ou de saude publica
1. Confirmacao de perda de acuracia
2. Evidéncias que sugerem reducgao de eficacia vacinal, associado a aumento de infecgdes de
escape ou muito pouca eficacia para prevenir formas graves
3. Reducéao significativa a multiplas terapias
4. Associagao com gravidade e aumento de hospitalizagc&o

https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/variant-surveillance/variant-info.html#Consequence



Conceito de
Transmissibilidade



Variaveis Sern Com

Intervencao Intervencgao

Ro = 2,6 > Rt = 1,0 - Estratégia capaz de reduzir 62%
Novas variantes: RO = 3,6 > Rt = 1,0 > Estratégia capaz de reduzir 73%

Duracio Oportunidade Susceptibilidade

Imunizados:
- Doenca ativa
- Vacinagao

7 a 10 dias numero de interacdes do
transmissor

Probabilidade de Transmissao

Mascaras | Distanciamento | Temperatura/umidade | Ambiente



Impacto das novas variantes

Global Report Investigating Novel Coronavirus Haplotypes

These lineages are being tracked because they have mutations of interest and evidence of international spread.

Lineages of concern

..........

B.1.1.7 report B.1.351 report

Daily global report for lineage B.1.1.7 Daily global report for lineage B.1.351

..........

 Erry ’ﬁ : £ - Transmissibilidade
: : o3 - . .
g -  Evasao do sistema imune

_’ - Gravidade

Daily global report for lineage P.1

P.1 report
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B.1.1.7

RESEARCH ARTICLES

Cite as: N. G. Davies et al., Science
10.1126/science.abg3055 (2021).

Estimated transmissibility and impact of SARS-CoV-2
lineage B.1.1.7 in England

Transmissibdity P
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B.1.1.7

RAPID COMMUNICATION

Case fatality risk of the SARS-CoV-2 variant of concern

B.1.1.7 in England, 16 November to 5 February
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- Aumento da letalidade em 34 - 109%

Grint et al. Case fatality risk of the SARS-CoV-2 variant of concern B.1.1.7 in England, 16 November to 5 February. Euro
Surveill. 2021;26(11):pii=2100256. https://doi.org/10.2807/1560-7917.ES.2021.26.11.2100256



B.1.1.7

FIGURE 2

Excess risk of death by 28 days, SARS-CoV-2 VOC compared with non-VOC infection, England, 16 November 2020-5

February (n =112,979)
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VOC: variant of concern.

The figure shows risk difference of death by 28 days for VOC compared with non-VOC, with 95% confidence interval.

Grint et al. Case fatality risk of the SARS-CoV-2 variant of concern B.1.1.7 in England, 16 November to 5 February. Euro
Surveill. 2021;26(11):pii=2100256. https://doi.org/10.2807/1560-7917.ES.2021.26.11.2100256



B.1.1.7 - Europa

Figure 1 | Cumulative sequence count over time B.1.1.7

Bars show the number of new sequences on GISAID over time, binned by epi-week. The line shows the cumulative number of sequences over time.
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B.1.1.7 - Europa

Figure 8 | Map of B.1.1.7 local transmission

Colours indicate reports of imported cases (pink) or of local transmission (darker purple). Data is obtained from news reports and similar sources and is
manually maintained
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B.1.1.7 - Europa

Figure 7 | Rolling average B.1.1.7 frequency per continent

Seven day rolling average of frequency of sequences of the lineage of interest. Frequency is calculated by dividing the number of sequences of the lineage of
interest by the total sequences for each continent for each day.

1.0 9 — united Kingcom
.-. v pfrica
[ — ARSI

w—— Europe

§°'8 = SOuth Amerkca
@ w Narth America
2 Oceania
% 0.6 -
=
T
°
= 0.4 1
-
o
c
<
3
g 0.2

0 A

2020-12 ~f

2020-10
2020-11 4
2021-01 4
2021-02 -
2021-03 4

Date

https://cov-lineages.org/global_report B.1.351.html



https://cov-lineages.org/global_report_B.1.351.html

Impacto das novas variantes

Daily new confirmed COVID-19 cases per million people Sl
Shown is the rolling 7-day average. The number of confirmed cases is lower than the number of actual cases; the main reason for that is limited —
testing.
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Impacto das novas variantes

Daily new confirmed COVID-19 deaths per million people fuced
Shown is the rolling 7-day average. Limited testing and challenges in the attribution of the cause of death means that the number of confirmed s
deaths may not be an accurate count of the true number of deaths from COVID-19.
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B.1.351

Figure 8 | Map of B.1.351 local transmission

Colours indicate reports of imported cases (pink) or of local transmission (darker purple). Data is obtained from news reports and similar sources and is
manually maintained.
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B.1.351
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B.1.351: vacina Pfizer

Figure 1 | Cumulative sequence count over time B.1.351

Bars show the number of new sequences on GISAID over time, binned by epi-week. The line shows the cumulative number of sequences over time.
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B.1.351: vacina Pfizer
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B.1.351: vacina Oxford
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Impacto das novas variantes

Cell

Multiple SARS-CoV-2 variants escape neutralization
by vaccine-induced humoral immunity

Graphical abstract
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Kerri St. Denis, ..., A. John lafrate,

Vivek Naranbhai, Alejandro B. Balazs
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In brief

Analyses of sera from individuals
vaccinated with one or two doses of
mRNA vaccines against 10 circulating
variants of SARS-CoV-2 show that P.1
and B.1.351 in particular exhibit limited
neutralization by vaccine-induced
humoral immunity. This escape was
found to be largely mediated by
mutations in the receptor-binding domain
of SARS-CoV-2 spike.

Multiple SARS-CoV-2 variants escape neutralization by vaccine-induced
humoral immunity, Cell (2021), https://doi.org/10.1016/j.cell.2021.03.013

Garcia-Beltran et al.,



Impacto das novas variantes
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As VOC e vacinas

Table 1| Main vaccines that have been approved or rolled out in some capacity (such as for emergency use)

Marufacturers
(vaccine name)

disease*

Technology used Doses Efficacy against  Safety profile
‘symptomatic

(from phase Ill
trials)

Efficacy against variants*

B1.17. (first 81351 (first
detected in LX) datected in South
Africa)

Are updated
versions being
made to target

variants?

Reported
mass rollout

Pfizer and

(Comimaty)

Oxford and

95%"

Of the cond-19
vacane group, 27%
of partiapants
reported any
adverse event,
comparedwih 12%
taking a placebo.
This was mainly
due to transient
reactogeniaty
events, such as
injection site pan.
Few pecple n
either group had
SENVEYE OF SENoUS
adverse events.

Yes

Reduced
symptomatic cases
by 94%, hospital
admissions by 87%,
and severe
cond-19 by gZ% in
kraet®

AstraZeneca
(AZD1222)

Vird vector

82.4% (12 weeks
between doses)”

Serious adverse
events occusmed in
168 participants: 79

in the vaccne
goupand 89inthe

controks. Two
cases of transverse

myelits were

as potentially

related to the
vaccine but bter
determined to be

unikely to be

746%" TBC (unconfirmed

reports as low as
10%)"

Yes

In Scotland, risk of

for cowid-19 fell by
up to 94% four
weeks after first
doses
adminstered”

Modema and NIH
(mRNA-1273)

94.5%"

Solcrted adverse
events at the
injection sie
occumed much

more often in the

vacone than nthe

Senous adverse
events were rare,
with incidence
similar in the two

Unknown (but Unknown
reports of decrease
in neutralising

antibodies)”




As VOC e vacinas

Manufacturers  Technology used Doses Efficacy against  Safety profile Efficacy against variants* Are updated Reported
(vaccine name) symptomatic  (from phase lll versions being  effectiveness from
disease* trials) made to target mass rollout
variants?
Novavax Protein 956% - A prefiminary 856% 60% Yes'* TBC
(NVX-Co\V2373) raview of the safety
database showed
that severe,
senous, and
medically attendad
adverse events
occumed at low
levels and were
balanced between
vacone and :
placebo groups.
|ohnson & johnson Virah vector % Mare senous Unknown 57%'0 Unknown TBC
(Ad26.COV2S) adverse events
were reported in
partiopants who
received placebo
than inthe vacaone
goup.
Snopham nactivated virus 79.34% " Unknown Unknown Unknown (but Unknown T8C
(BBIBP-CorV) reports of weekend
effect)
Sinovac nactivated virus 504%™ Unknown Linknown Unknown Unknown TBC
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Como avaliar eficacia vacinal
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Figure 1: Potential endpoints of an efficacious COVID-19 vaccine
An efficacious COVID-19 vaccine could reduce the likelihood of infection of an individual, severity of disease in an individual, or degree of transmission within
a population.

Hodgson SH, Mansatta K, Mallett G, Harris V, Emary KRW, Pollard AJ. What defines an efficacious COVID-19 vaccine? A review of
the challenges assessing the clinical efficacy of vaccines against SARS-CoV-2. Lancet Infect Dis. 2021 Feb;21(2):e26-e35. doi:
10.1016/S1473-3099(20)30773-8. Epub 2020 Oct 27. PMID: 33125914; PMCID: PMC7837315.
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Lineage and location:
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P.1

Figure 8 | Map of P.1 local transmission

Colours indicate reports of imported cases (pink) or of local transmission (darker purple). Data is obtained from news reports and similar sources and is
manually maintained.
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https://cov-lineages.org/global_report_B.1.351.html




P.1

Figure 4 | Sequence count per country P.1

The number of sequences of the lineage recorded in each country. The height of the bar is the logged number and the numbers above the bar are the raw
counts.
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https://cov-lineages.org/global_report_B.1.351.html



P.1 no Brasil

Brasil
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Impacto das novas variantes

Por regido geografica
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P.1 e transmissibilidade/gravidade

Genomics and epidemiology of a novel SARS-CoV-2 lineage in Manaus,
Brazil
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- Aumento da transmissibilidade em 40-120%
- Evasao do sistema imune em 25-61%
- Aumento da letalidade em 10-80%

Faria, et al; Genomics and epidemiology of a novel SARS-CoV-2 lineage in Manaus, Brazil




P.1 e evasao imune
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de Souza, et al; Levels of SARS-CoV-2 Lineage P.1 Neutralization by Antibodies Elicited after Natural Infection and
Vaccination. Available at SSRN: https://ssrn.com/abstract=3793486 or http://dx.doi.org/10.2139/ssrn.3793486
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