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Virus Maculo-Papulares




VIRUS DO SARAMPO

Caracteristicas gerais

v' Familia Paramyxoviridae

v Genoma RNA fita simples de polaridade

negativa

v' Capsideo de estrutura helicoidal

v" Envoltério com espiculas
hemaglutinantes (H) e para fusao (F)

v' S6 1 tipo antigénico

v' Complexo replicativo (RNA+L+P+N)

Virus Maculo-Papulares

H protein

F protein
Nucleocapsid
(RNA genome + N prottiins&

M protein

RNA polymerase
(L + P proteins)

Morbillivirus



Patogenia VIRUS DO SARAMPO
—

Trato respiratorio Viremia Sistema
Reticuloendotelial

(12 multiplicagao)

(22 multiplicacéo)

Viremia

Pele
Visceras
SNC



VIRUS DO SARAMPO
Manifestacoes clinicas

Exantema (pele)

Enantema (mucosa)

Complicacbes

» Quadros respiratorios graves
» Otite

» Encefalite

» Panencefalite esclerosante subaguda
(SSPE)

Manchas de
| Koplik




Historico

MATON (1815)
GREGG (1941)

VIRUS DA RUBEOLA
]

Caracteristicas Gerais

Familia Togaviridae
Genoma RNA fita simples
Morfologia esférica
Duplo envelope

SO 1 tipo antigénico



Manifestacao clinica

Exantema
Febre baixa

Dores nas articulacoes

VIRUS DA RUBEOLA
]

Complicacoes
Catarata
Microcefalia

Deformacdes 0sseas

Retardo Mental

Defeitos
cardiovaculares

Anomalias dentais

Labio e palato fendidos
Irrupgcao dental retardada

Hiper e hipotireoidismo



Tratamento de Sarampo e Rubéola:

Sintomatico : analgésicos e
antitérmicos

Antibiotico s6 para infeccao
secundaria bacteriana

VIRUS DA RUBEOLA
]

Prevencao ou profilaxia:

Vacina MMR (measles, mumps & rubella)

Evitar contato pessoa-pessoa



Virus vesiculo-pustulares




Virus Vesiculo-Pustulares:

Herpesvirus

Herpein = rastejar

1950 — Burnet e Buddingh

laténcia apos primo-infeccao




Herpesviridae

Herpesvirus patogénicos humanos

Sub-familia Virus Quadro clinico
Herpes simples tipo 1 herpes labial
(HHV-1)
Alphaherpesvirinae Herpes simples tipo 2 herpes genital
(HHV-2)
Virus da Varicela-Zéster (HHV-3) catapora/ herpes-zoster
Betaherpesvirinae Virus de Epstein-Barr linfomas, leucoplasia pilosa
(HHV-4)
Virus da Citomegalia citomegalia
(HHV-5)
Herpesvirus tipo 6 exantema subito
(HHV-6)
Gammaherpesvirinae Herpesvirus tipo 7 nenhum
(HHV-7)

Herpesvirus tipo 8
(HHV-8)

sarcoma de Kaposi




Caracteristicas gerais Herpesvirus

Emenlage procare o o

K8-N)

< : '- Tamanho varia de 180 a 200 nm.
Ytr.v-.-«rw-,‘_j‘% ‘.* 5:-

S e R Genoma  DNAdupla fita de 150 a 180 kb
e "Tfﬁ e, (70 a 200 proteinas)

Capsideo com capsdémeros hexaméricos

Tegumento

Envoltorio lipoprotéico, trilaminar, com espiculas

Sensiveis a acidos (pH 6,8), solventes
lipidicos, radiacao UV desinfetantes

diversos.




Tipos de multiplicacao viral

Herpesvirus
-
Produtiva
Latente
Nao Virus do herpes simples tipo 1 (HHV-1 ou labial)
Produtiva Virus do herpes simples tipo 2 (HHV-2 ou genital)

Oncogénica

Virus de Epstein-Barr (EBV ou HHV-4)
Virus do Sarcoma de Kaposi (HHV-8)



Vias de transmissao

Saliva
secrecgoOes genitais
exsudatos das lesdes
cutaneas

herpes simples tipo 1
herpes simples tipo 2

Contato

o

Herpesvirus

Saliva
Urina

HHV-5
HHV-6

Produtos sanguineos

Transplantes de
orgaos e tecidos

HHV-4
HHV-5
HHV-6




Herpesvirus

1
Vias de transmissao
Inalagao Vertical ou Perinatal
VIS da CMV ou HHV-5 (40% dos casos)
varicela — zoster
ou Herpes simplex tipo 2

virus da catapora
(HHV-3)




Herpesvirus

Patogenia

Pele ou Mucosa

(12 multiplicacdo)

produgdo de virus e o
transporte anterégrado
para as terminagdes
do axonio

Viremia

Orgaos Alvo
Pele

Visceras

S N C Fig. 2 Infeccao primaria, laténcia e reativacao do HSV.




Herpesvirus

Patogenia




Herpesvirus

Manifestacoes clinicas

Herpes labial (Herpes simplex tipo 1 ou HHV-1)

Gengivoestomatite herpética

Eczema herpetico

Ceratoconjuntivite

Encefalite




Manifestacodes clinicas
=+

Herpes genital (Herpes simplex tipo 2 ou HHV-2)

Vulvovaginite

Meningoencefalite



Manifestacoes clinicas
=+

Varicela — zoster ou catapora
HHV-3




EBV ou HHV-4 Manifestacdes clinicas
I —

CMV ou HHV-5

Doenca da inclusao
citomegalica ou citomegalia

Sequelas no feto:

hepatoesplenomegalia (ictericia) |
Mononucleose infecciosa 40 obito b

_eucoplasia pilosa

_infoma de Burkitt ou
_infoma de células B




Manifestacdes clinicas
=+

Exantema subito Sarcoma de Kaposi

(HHV-6) (HHV-8)




Tratamento
——————————————

Sintomatico

Drogas anti-virais:
_ Inibidores da DNA polimerase viral
Acyclovir , _ _
’ Analogos da Deoxiguanosina
Ganciclovir
5-iodo-2-deoxiuridina Sase { )Jf )

Agucar{
H

OH




Herpesvirus

——————————————
Profilaxia
HHV-1 e HHV-2
Evitar contato com saliva e fluido de lesdes
Uso de preservativos
HHV-3

Evitar inalacao

Vacina Oka (atenuada)

Administracao de imunoglobulina (imunodeficientes, transplantados, pré-quimio e
radioterapia)

Demais tipos: algumas vacinas em fase experimental, mas sem eficiéncia



Fim da primeira parte!!!




Virus associados a quadros respiratorios

Virus da

_ Coronavirus
Parainfluenza
2 sorogrupos: OC43 e

5 sorotipos: 1, 2, 3, 4a, 4b 229E

Adenovirus

52 tipos distribuidos em 6

Virus Respiratorio
subgéneros (A-F)

Sincicial (RSV)

Rinovirus Virus da Influenza

114 tipos conhecidos
até o momento

Tipos A, B, C




Outros Virus Respiratorios

Virus

Grupo Prevaléncia Sinais Clinicos Referencia
pacientes
| Metapneumovirus Criancgas e 3-25% Bronquiolite, van den
Humano idosos pneumonia, Hoogen et
broncoespasmo, al (2001)
rinorréia, tosse,
dor de garganta
Influenza Aviaria Todas as Esporadica Pneumonia Bridges et
idades sindrome gripal al (1997)
Sindrome Todas Esporadica Pneumonia
respiratoria idades Ksiazek et
aguda grave al (2003)
(SARS)
Coronavirus NL63 Criancas e 1-10% Bronquiolite, van der
e HKU1 idosos pneumonia, Hoek et al
rinorréia, febre, (2004),
tosse e Woo et al
sibilancia (2005)
Bocavirus Criancas 1-11% Bronquiolite, Allander et
Humano pneumonia, al (2005)
OMA,
broncoespasmo
Polyomavirus Kl e Criancas 1-7% Bronquiolite, Allander et
wu pneumonia, al (2007),
tosse Gaynor at al

(2007)




Diversidade de quadros
respiratorios

Bronqueolite

Laringotraqueobronquite
ou
crupe

Infec¢ao respiratoria aguda

(incluindo resfriado comum)

Pneumonite

Comparison of Flu and the Common Cold

Symptom

Symptom onset

Influenza
Sudden

Common Cold

Gradual

Fever Common, 100°to 104° F | Uncommon or low grade
Myalgia Common, severe Uncommon
Arthralgia Common, severe Uncommon
Anorexia Common Uncommon
Headache Common, severe Mild
Cough Common, severe Mild to moderate
Malaise Common, severe Mild

Fatigue, weakness

Common, lasts 2to 3

Mild, short duration

weeks
Nasal congestion Occasional Common
Sneezing Occasional Common
Sore throat Occasional Common




Gripe ou Influenza
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Virus da Influenza
Estrutura viral

—
Genoma
Negative- : : .
fiteoon RNA fita simples fragmentado;
SSRNA
M2
Antigeno S

M

i associado ao nucleocapsideo

NP (tipos A, B, C);

Presenca de envoltorio viral com dois tipos
HA de espiculas:

Hemaglutinina (H)

Neuraminidase (N)

Nature Reviews, Genetics




Estrutura das espiculas

Virus da Influenza

Hemaglutinina

(H)

BRI
oe

Neuraminidase

(N)

TTTe
SRR

15 variantesH e 9 N

\ )
!

H1, H2 e H3
Humanos

N1 e N2

Aves, equinos, suinos

Formula antigénica

A/S3o Paulo/32/2009 (H1N1)



Virus da Influenza
Variacoes antigénicas

SHIFT DRIFT
Variagao antigénica abrupta Variagao antigénica leve
Ocorre nas hemaglutininas e Ocorre nas hemaglutininas e
neuraminidases neuraminidases
Virus novo nao guarda relagao Virus novo ainda guarda relagao
antigénica com o original antigénica com o original

Epidemiologicamente - PANDEMIAS Epidemiologicamente - EPIDEMIAS

S6 tipo A Tanto tipo Acomo B



1918 “Spanish influenza” s 1957 “Asian influenza” 4|1968 “Hong Kong influenza”

? Next pandemic influenza

HI1N1 influenza virus H2N2 influenza virus
&)
\".V 3
N H rllvl|
« —p c’ p Y H2N2 HINL
gt i LA avian virus human virus

Bird-to—hum'zfi"r/\
transmission of HIN1 virus

3 new genetic segments from
avian Influenza virus introduced
(HA, NA, PB1);
contained 5 RNA segments
from 1918

All 8 genetic segments
thought to have originated
from avian influenza virus

H3N2 influenza virus

HIN2

H3 avian virus human virus

.f

Reassortment

2 new genetic segments from
avian influenza virus introduced
(HA, PB1);
contained 5 RNA segments
from 1918

Avian virus

or

Avian virus

H3N2
human virus

Virus da Influenza

>

All 8 genes new or further
derivative of 1918 virus

1918

1957

1968

1977

2009 H1

HIN1

H2N2

H3N2

HIN1

“Gripe espanhola’

“Flu Asiatica”

“Flu Hong Kong”

Re-emergente

N1 Suina

U

SHIFTS

20-40 milhoes de dbitos

1-2 milhdes de 6bitos
700.000 dbitos
nao pandémico

letalidade 0,5%



Areas with confirmed human cases for avian influenza A(H5N1) reported to WHO, 2003-2013"

/ Deaths:§
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‘ “w, 7 | Cases:173
: Deaths: 63
< B e '__ ¢

/

Member State N
Cases: cumulative number
Deaths: cumulative number

'- Areas with confirmed human cases for avian influenza

*All dates refer to onset of illness
Data as of 24 January 2014
Source: WHO/GIP

Fonte:

http://http://gamapserver.who.int/mapLibrary/

Files/Maps/2003 2013 AvianInfluenza Global
Map 24Janlé4.png
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Outros tipos circulantes

HI9N2
HON7

Influenza Aviaria (H5N1)

Total de casos
(2003 — 2015)

846 (53% letalidade)

~ H5N2
H5N3
H5N6

Novos
variantes _

»

B
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http://www.who.int/csr/disease/avian_infl

Virus da Influenza

Transmissao

http://www.youtube.com/watch?v=Rpj0e
mMEGShQ

Sintomas


http://www.youtube.com/watch?v=Rpj0emEGShQ

Virus da Influenza
Patogénia e

Manifestacoes clinicas

» - ‘-\

Neninfeted ifachgal © b~ e .

» ° ¥ ) -~ P s - . . - - - - "
,P"uh’c-hu"‘ (,ﬁkM) r ¥ « Desquamated tracheal epithelium (SEM)




Virus da Influenza
Tratamento

Sintomatico

Drogas anti-virais

r
Amantidina
Bloqueadores da etapa de 1 Rimantidina
desnudamento viral Ribavirina
x

Drogas inibidoras de neuraminidase { Z£anamivir _
Oseltamivir (Tamiflu)

www.youtube.com/watch?v=kSLRmjOAPZw



http://www.youtube.com/watch?v=kSLRmj0APZw

Virus da Influenza
Profilaxia

Vacinas
subunidades dos virus tiposAe B

trivalentes contendo A/H3N2, A/H1N1 e B (variante Yamagata)

2016

—

A/H1IN1
Quadrivalente | A/H3N2

—

B/Phuket/3073/2013 (variante Yamagata)

 B/Brisbane/60/2008 (variante Victoria)



Virus da Influenza
Profilaxia

Vacinas
subunidades dos virus tiposAe B

trivalentes contendo A/H3N2, A/H1N1 e B (variante Yamagata)

2016

—

A/H1IN1
Quadrivalente | A/H3N2

—

B/Phuket/3073/2013 (variante Yamagata)

 B/Brisbane/60/2008 (variante Victoria)
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SARS-CoV-2 COVID-




Hijack

How SARS-CoV-2 replicates itself in the cells of those infected

SARS-CoV-2

4&

ACEZ

TMPRSS2
RNA

- ii

1 Spike protein on the virion binds to ACE2, a cell-surface protein. TMPRSS2, an enzyme, helps the virion enter 2 The
virion releases its RNA 3 Some RNA is translated into proteins by the cell's machinery 4 Some of these proteins form a
replication complex to make more RNA 5 Proteins and RNA are assembled into a new virion in the Golgi and 6 released

Sources: Song et al,, Viruses, 2019; Jiang et al., Emerging Microbes and Infections, 2012; The Economist

The Economist

6 i | “0'0'.’

N Replication
complex

7 Vv h

Viral proteins
by ®e

‘9 : //\"%.

New SARS-
CoV-2 -

0

Protein-making
machinery
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Surto na China
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Why Protective Measures (NPIs) Mdfter

 Without
' Protective ! Healthcare system capacity

Measures | “|_: il

Tlme since first case
Adapted from CDC / The Economist




Covid-19 for states/countries with 101 to 300 confirmed cases
as at 3/9/2020, 4:03:10 PM (AU Time)

Source: Novel Coronavirus (COVID-19) Cases, provided by JHU CSSE. Tima varlation are due to slow refease of WHO stats and +1 day on US time Analysis: @Standfickdren
Note: World Health Organization {WHO) officly nurmbers typically understate the JHU CSSE dashboard numbers for the same time period.
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Tocilizumab
Sarilumab

Binds IL-6 receptor

- -.’.- .' {}'— Prevents IL-6 receptor

IL.6 S W=NS activation
- Inhibits IL-6 signaling |

ACE2 receptor ? ', ‘q
TMPRSS2 ’
@/ Soluble IL-6 receptor

ALVEOLUS
f R CELL CI l'_ Camostat mesylate
%( Inhibits TMPRSS2
’5- | Arbidol kPrevents viral cell entry )
Targets S protein/ACE2 M :
: : | embrane fusion :
interaction _ | | and endocytosis — Chloroquine _
Inhibits membrane fusion Hydroxychloroquine
\of the viral envelope

Inhibits viral entry and endocytosis

by multiple mechanisms as well as
| host immunomodulatory effects
Assembly !
3 1
Structural proteins
Uncoating Lopinavir L
- Darunavir R'ba‘””!] : Translation
; Remdesivir
RNA Inhibits 3- Favipiravir RNA
chymotrypsin- VANAAAAAAAARANRARAS
like protease Inhibits viral RdRp
Translation J. RNA synthesis
Polypeptides —— > Nonstructural —> RNA-dependent
Proteolysis proteins RNA polymerase ,

(RdRp)
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Chloroquine 4-aminoquinoline nucleus
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OH
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N
¥ CH3

Cl
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Tratamento Antiviral

Viral replication

./

Activation of the immune
response

'

Production of proinflammatory
cytokines (IFNvy, TNFw, ILG, IL1)

g

Redistribution of molecules
involved in tight junctions

'

Permeabilisation of the
endothelium of alveolar capillaries

'

Acute repiratory
distress syndrome

Lines of attack
Experimental treatment strategies attempt to interfere with
different steps (numbered) in the coronavirus replication cycle.

1a Fusion ® FPossible
treatment
» Monoclonal antibodies,
m convalescent plasma
SARS-CoV-2!
Sy
t
Cell %E‘—TMPRSSZ
ACE2
2 Translation = i
oroquine,
gm RivosGines [ hydroxychloroquine
Polypeptide l
chains
3 Proteolysis 14—(Loptnavir-monavsr]

Replication-
transcription complex

RNA-dependent



All studies (pooled effects, all stages) c19early.com May 23, 2022

Improvement Studies Patients Cost Relative Risk
lota-carragee.. 80% [11-96%] 1 394 $1 —o— very limited data
Proxalutamide 78% [70-83%] 4 1953 S$500 - limited data
Paxlovid 65% [-5-88%] 3 4910 8529 ——4@————independent trial refused
Ivermectin 64% [56-71%] 82129,808  $1 -
Quercetin 63% [27-81%] 9 1,279 $5 ——
Casirivimab/i.. 61% [42-74%] 20 46,179 $2,100 —p— variant dependent
Nigella Sativa 61% [40-75%] 7 1977 $5 ——
Bamlaniv../e.. 55% [30-71%] 14 24,423 §1,250 —— variant dependent =
. . Diet 54% [27-71%)] 7 585,031 S0 il

Todos os estudos (efeitos conjuntos, Povidone-lod.. 53% [3765%] 13 2749  §1  -@—
Vitamin A 50% [-9-77%) 8 17,951 $2 —

tOdas as etapas) C19ear|y'com 23 de Bromhexine  50% [-8-77%] 6 684 $5 ——&@&—————  verylimited data

. Melatonin 49% [33-62%] 16 14,009 31 -o—

maio de 2022 Lactoferrin 48% (30-62%] 4 786 85 e
Ensitrelvir 45% [19-63%) 1 28 $500 —— very limited data
Ensovibep 45% [-276-92%] 2 400 $2,100 L 2 very limited data
Tixagev../c.. 42% [2-66%] 2 6,293 §855 —— variant dependent
Curcumin 42% [32-50%] 16 1,697 $5 -&-
Budesonide  39% [23-52%] 8 19,951 $4 -
Exercise 39% [31-46%] 33 809,459 $0 -
Vitamin D 39% [32-46%] 79 134,583 $1 -
Colchicine 38% [27-48%] 32 22,499 $1 -9-
Molnupiravir  36% [-3-60%] 9 4235 §707 —¢ mutagenic/teratogenic
Peg.. Lambda 35% [-132-82%] 3 2116 $500 L 2 subeutaneous-
Fluvoxamine 35% [15-51%] 7 2,651 $4 ——
Sleep 35% [20-48%] 7 1636 $0 -o—
Nitazoxanide 34% [27-66%] 11 3,025 $4 —e®
Zinc 30% [1541%] 29 55226 $1 -o—
Metformin 27% [20-33%] 39118,536  $10 R 2
Hydroxychlor.. 25% [21-28%] 345457932 &1 ®
Antiandrogens 23% [13-32%] 34 62,864 $5 -&-
Favipiravir 23% [11-34%] 40 17123 $20 -
N-acetylcys.. 23% [11-33%] 13 24349  §1 -
Probiotics 21% [10-31%] 16 17,535 $5 G-
Sotrovimab  20% [-96-67%) 5 4,524 52,100 @& variant dependent
Vitamin C 17% [7-27%) 43 39,120 $1 -§-
Remdesivir 16% [6-25%] 35123,330 $3,120 -&- intravenous
Aspirin 14% [7-20%] 44 120,131 $1 &
Famotidine  14% [2-24%] 22 76,267 $5 -o-
Conv. Plasma -1% [-15-12%] 14 15607 $5,000 —&—
Cannabidiol -53%[-616-68%] 3 1,153 $§25 $mited-data
Bebtelovimab -151%[-6014-90%] 1 380 $1,200 intravenousd

0 0.250.50.75 1 1.251.51.75
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Analise de 42 tratamentos precoces COVID, aprovacoes
em 72 paises, banco de dados de 834 tratamentos.
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Profilaxia

Quercetin
Casirivimab/i..
Ivermectin
lota-carragee..
Bromhexine
Bamlaniv../e..
Diet

Vitamin A
Nigella Sativa
Povidone-lod..
Curcumin
Tixagev../c..
Budesonide
Exercise
Melatonin
Paxlovid
Sleep

Zinc

Vitamin D
Probiotics
Hydroxychlor..
Metformin
N-acetylcys..
Colchicine
Famotidine
Aspirin
Antiandrogens
Vitamin C
Cannabidiol
Fluvoxamine

Improvement Studies Patients  Cost

93% [73-98%|
93% [79-97%]
83% [74-89%]
80% [22-95%]
65% [-212-96%)
57% [33-72%
54% [27-71%]
49% [1-73%)
46% [-35-78%)
45% [20-62%]
42% [-132-86%)
42% [2-66%)
41% [15-59%)
39% [31-46%)
38% [-6-64%)
37% [-0-60%]
35% [20-48%)
34% [2-55%)
31% [22-39%]
31% [-5-55%)
31% [20-40%]
26% [20-32%)
26% [20-32%]
26% [-166-79%)
13% [0-24%]

9% [2-19%]
7% [-3-15%)
-3% [-22-13%)

-12%[-503-79%)
-58% [-493-58%)

Relative Risk

3 346 S5 €— very limited data
3 3,061 $2,100 &— variant dependent

16 19,365 $1
1 394 3| —p— very limited data
2 422 e  verylimteddata
1 965 $1,250 —o— variant dependent
7 585,031 S0 ——
3 17,584 52 ® limited data
2 629 85 & limited data
1 1,354 $1 R T very limited data
1 253 $5 & verylimited-data
2 6,293 S855 . S variant dependent
2 7,019 $4 —— limited data

33 809,459 S0 ¥-
3 11,986 $1 > limited data
1 1971 $§529 —— & ———independent trial refused
7 1,636 S0 el

11 41,672 $1 e

45 111,659 S1 -&-
5 15,597 $5 ——

71 154,168 $1 -&-

37 117,930  $10 L &
1 0 $1 S very limited data
3 1278 &1 ———@——verylimiteddata
9 28827  $5 -

22 93,296 $1 -9

18 61,196 $5 -®-
8 19,347 1 —®—
2 1,062 $§25 &  limited datz
1 176 S4 very lignited data
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Muito obrigado pela atencao!

Quaisquer perguntas contatar o Paolo: pzanotto@usp.br



