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INFLUENZA
1. DEFINICAO

INFLUENZA — INFLUENCIA
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DOENCA INFECTO-CONTAGIOSA
ZOONOTICA PREDOMINANTEMENTE
RESPIRATORIA COM POTENCIAL
SISTEMICO DE MAMIFEROS E AVES,
CAUSADA POR VIRUS DA INFLUENZA
ESPECIESA,BEC
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2. HISTORICO

1510: 1a PANDEMIA DE
INFLUENZA (HUMANA)
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3. VIRUS DA INFLUENZA A
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INFLUENZA
3. VIRUS DA INFLUENZA A

Ligacéo ao recept(ir
celular; interacao c

PBI, PB2, PA
proteases celulares

(RNA polymerase)

—HA (hemagglutinin) |

2 (ion cha@

Liberacao 30 RNA no
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MI (matrix protein)
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liberacao dos
virus nascentes do
citoplasma para o
meio extracelular

NA (neuraminidase)

Lipid bilayer
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e N e NP (nucleocapsid protein)
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INFLUENZA

O QUE UM VIRUS -TRANSMISSAO POR CONTAGIO

ENVELOPADO DIRETO
“PRECISA” PARA SE -ALTA DENSIDADE POPULACIONAL E
TRANSMITIR DIVERSIDADE DE HOSPEDEIROS

_EFICIENTEMENTE? -REPLICAGAO RAPIDAE EM TITULOS

ELEVADOS

QUAL TEM MAIOR TAXA
DE MUTACAO: ~ -EPIDEMIAS

VIRUS(RNA OU DNA? -DOENCAS EMERGENTES

QUAL AVANTAGEM v
EVOLUTIVADE ALTA -
TAXA DE MUTACAQ? \

k DIVERSIDADE ANTIGENICA
E QUAL A DESVANTAGEM 7?7
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3. VIRUS DA INFILUENZA A

gacao aos receptores
— Sitios antigénicos
- Atividade hemaglutinante

/1N

HA - Sitios antigénicos

— Atividade neuraminidase

HA1 ——

Peptideo
fusogénico

Membrana
lipidica

Mori et al., 2012
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3. VIRUS DA INFLUENZA A

Bat-derived influenza-like viruses
H17N10 and H18N11

Ying Wu', Yan Wu'-?, Boris Tefsen’, Yi Shi'*, and George F. Gao'-***

1CAS Key Laboratory of Pathogenic Microbiology and Immunology, Institute of Microbiology, Chineses Academy of Sciences,

Beijing 100101, China

2University of Chinese Academy of Sciences, Chinese Academy of Sciences, Beijing 100049, China
3Research Network of Immunity and Health (RNIH), Beijing Institutes of Life Science, Chinese Academy of Sciences, Beijing 100101,

China

4 Office of Director-General, Chinese Center for Disease Control and Prevention (China CDC), Beijing 102206, China

Shorebirds and waterfowls are believed to be the reser-
voir hosts for influenza viruses, whereas swine puta-
tively act as mixing vessels. The recent identification of
two influenza-like virus genomes (designated H17N10
and H18N11) from bats has challenged this notion. A
crucial question concerns the role bats might play in
influenza virus ecology. Structural and functional stu-
dies of the two major surface envelope proteins, hemag-
glutinin (HA) and neuraminidase (NA), demonstrate that
neither has canonical HA or NA functions found in influ-
enza viruses. However, putative functional modules and
domains in other encoded proteins are conserved, and
the N-terminal domain of the H17N10 polymerase sub-
unit PA has a classical structure and function. Therefore,
potential genomic reassortments of such influenza-like
viruses with canonical influenza viruses cannot be
excluded at this point and should be assessed.

hosts that influenza A viruses can utilize to jump’ from
poultry to humans [5].

Influenza A virus is an enveloped negative-stranded
RNA virus, with a segmented genome of 8 pieces, which
encode a total of 14 proteins [8]. There are three major
envelope proteins embedded in the virus surface: hemag-
glutinin (HA), neuraminidase (NA), and matrix protein 2
(M2) [5]. HA is responsible for virus binding to susceptible
cells, which harbor sialylated proteins (as virus receptors),
eventually resulting in fusion to and entry into the cells.
NA is a sialidase that enables mature viruses to be
released from infected cells [5]. To date 16 HA subtypes
and nine NA subtypes have been identified (Figure 1), and
the different reassorted combinations are used to name the
viruses, for example, the common seasonal flu viruses
H1N1, H2N2, H3N2, and the sporadic human infections
with H5N1 and the recent H7TN9 [9-11].

In 2012 an astoniching etorv nuhlichad in Proes Na#l

Wu et al. Bat-derived influenza-like viruses H17N10 and H18N11. Trends Microbiol. 2014 Apr;22(4):183-91.
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3. VIRUS DA INFLUENZA A

RESISTENCIA
AGUA: 17°C = 207 DIAS
28°C = 102 DIAS

EFLUENTES: 9 SEMANAS
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3. VIRUS DA INFLUENZA A
PROTEINAS ESTRUTURAIS E PROTEINAS NAO-ESTRUTURAIS?
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3. VIRUS DA INFLUENZA A

MECANISMOS DE DIVERSIDADE GENETICA

1-) DELECOES, INSERCOES E

SUBSTITUICOES DE NUCLEOTIDEOS N VARIACOES REGIONAIS
EM UM SEGMENTO DE RNA: E TEMPORAIS
ALTERACOES GENETICAS MENORES

(GENETIC DRIFT)

DENTRO DE UM MESMO SEGMENTO
DE RNA
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3. VIRUS DA INFLUENZA A

MECANISMOS DE DIVERSIDADE GENETICA

2-) TROCA DE SEGMENTOS INTEIROS
ENTRE DIFERENTES  SUBTIPOS
(GENETIC SHIFT)

ENTRE SEGMENTOS HOMOLOGOS DE
DOIS VIRUS (SOROTIPOS)
DIFERENTES

m— PANDEMIAS,
PANZOOTIAS
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3. VIRUS DA INFLUENZA A

GENETIC SHIFT: REASSORTMENT GENETICO

st R T
- = of = I
/= /=
¥ =

HIN2 \\\\\\

'I' H H3N4
MAS, \ e /

E POSSIVEL .]._ _— _g.N

DE UM TIPO / T

E NAO-ESTRUTURAIS
DE OUTRO...

TB:HEMAGLUTININA
X H1N4
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3. VIRUS DA INFLUENZA A

MECANISMOS DE DIVERSIDADE GENETICA

3-) RECOMBINACOES (“SALTO” DE RNA POLIMERASE
V/IRAL)

ENTRE SEGMENTOS HOMOLOGOS DE DOIS VIRUS
(SOROTIPOS) DIFERENTES

IMER ASESQPIIQ%EO de RNAN°5 (Ex) Segmento de RNANn° 5 (Ex)

Virus 01 Virus 02
L eess—

RN

Segmento de RNA n° 5 (Ex)

— — R
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3. VIRUS DA INFLUENZA A

Gene Uncorrelated Mzan
relaxed clock substitution
madel rate (=107
PB2 Lognormal 3,506 reassortment entre
PE1 Lognormal 3257 enomaS em CO
ra Exponential 3162 = _ 1
R N _genor Copy-choice
NP Expanential 2789 infeccdo em mesma
MA Exponential 4,888 ,
MP Exponential 2510
NS Exponential 4,295 Ce I u I a
Wei Genome-scale evolution and phylodynamics of
Hj{ll influenza virus in China during 1996-2012. Vet Microbiol. 2013 }
Dek: 27;167(3-4):383-93.

ESPECTRO DE
MUTANTES (“QUASI-
ESPECIES”)
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3. VIRUS DA INFLUENZA A

< 1 capaciDADE DE SE LiGAR A

' RECEPTORES COMUNS A VARIOS
O QUE E TIPOS DE CELULAS
NECESSARIO
PARA UM VIRUS
DE INFLUNEZA 2 CAPACIDADE DE INTERAGIR
CAUSAR COM PROTEINAS CELULARES
INFECCAO (EX: PROTEASES) QUE
SISTEMICA FACILITAM A INFECCAO

Ex: HIN1 X
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Receptor de superficie celular em ﬁrato respiratoriof acido sialico

Sialic acid (o]

Sialic
acid
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3. VIRUS DA INFLUENZA A

VIRUS DE INFLUENZA AVIARIOS PREFERENCIA POR 02,3

VIRUS DE INLFUENZA DE MAMIFEROS PREFERENCIA POR a2,6

MAS, - ﬁ I

HA CEPAS VIRAIS QUE

FOGEM AESTA TRANSMISSSAQ
PREFERENCIA INTER-ESPECIES
AVES E SERES HUMANOS

ETC PODEM TER TAMBEM

RECECPTORES 02,6 E a2,3
EM TRATO ENTERICO
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4. PATOGENIA MOLECULAR E CELULAR

PB1-F2 PRO-APOPTOTICA _ _

ATIVACAO DA VIA

DE FOSFATIDIL- _
INOSITO3

QUINASE
NS1

INIBICAO DO GENE
ACIDO RETINOICO |

(RIG-)
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5. PATOGENIA SISTEMICA

DESCILIACAO ASSOCIADAA
NECROSE DE EROSOES FOCAIS
EPITELIO

CILIADO 4 DEPURACAO MUCOCILIAR _ NORML ] DESCILIADO

INFECCOES SECUNDARIAS

TNF-a, IFN-y, IL-1, IL-6 T PERMEABILIDADE v PROCESSO INFLAMATORIO
VASCULAR vV EDEMA
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6. INFLUENZA EQUINA

DOENCA INFECTO- 0 | P WORLD ORGANISATION FOR ANIMAL HEALTH

CONTAGIOSA AGUDA DO
SISTEMA RESPIRATORIO WWW.OIE.INT
DE EQUIDEOS, CAUSADA
PELO VIRUS DA
INFLUENZA A

AR gt 5 S
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tecting animals,

preserving our future

Equine dizeazes and infections

Contagious eguine metritis
Dourine
Eguine encephalomyelitis (VWestern)

Equine infectious anaemia

Equine influenza

Equine piroplasmosis
Glanders
Infection with African horse =ickness virus

Infection with equid
herpesyirus-1 (EHV-1)

Infection with equine arteritis virus

Venezuelan equine encephalomyelitis

VIRUS DA INFLUNEZA A H7N7 (EXTINTO ?7) E H3NS
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6. INFLUENZA EQUINA

fluenza A H3N8
onfirmado

2 cavalos
introduzido e
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6. INFLUENZA EQUINA

PERIODO DE INCUBACAO:
18 HORAS-5 DIAS

TOSSE: SECA, NAO PRODUTIVA NO INICIO/
DURACAO DE 1 A 2 SEMANAS

RINITE SUAVE, CONJUNTIVITE
DESCARGA NASAL SEROSA—->MUCOSA
HIPERTERMIA: 40,4-41,2 °C***

DESCARGA NASAL MUCO-PURULENTA,
FEBRE > 4 DIAS: INFECCOES SECUNDARIAS

ANOREXIA, DISPNEIA, MIALGIA

PROCESSO PULMONAR CRONICO
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6. INFLUENZA EQUINA

CAVALQOS

vV {DESEMPENHO ATLETICO

vV INTERDICAO DE PROVAS E CENTROS HIPICOS

vV INTERRUPCAO DE TREINAMENTO

vV CUSTOS COM TRATAMENTOS

vV SURTO NA AUSTRALIA EM 2007: 75.000 CASOS,
US$ 1 BILHAO

== e
l\\\ HM\ iy

"\\n\

ASININOS, MUARES, ZEBRAS

MORTALIDADE
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6. INFLUENZA EQUINA

T MORTALIDADE EM NEONATOS SEM IMUNIDADE MATERNA
POLIPNEIA, PNEUMONIA
MORTE EM 7-10 DIAS
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6. INFLUENZA EQUINA

COMPLICACOES SECUNDARIAS:

~ A Descarga nasal purulenta
INFECCOES POR Streptococus equisimilis, Faringite

S. zooepidemicus, E. coli, Staphylococus spp., |l Conjuntivite
Pseudomonas spp., Pasteurela spp., Broncopneumonia
Aerobacter spp., Actinobacilus equuli, Cronicicidade

Bordetella bronchiseptica
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6. INFLUENZA EQUINA

FONTES DE INFECCAO
EQUIDEOS SINTOMATICOS [

/i"

VIAS DE TRANSMISSAO
-CONTAGIO DIRETO
-AEROSSOIS (> 32 METROS)
-FOMITES, VEICULOS

-**VETORES

VIAS DE ELIMINACAO

CAVIDADE ORAL , NASAL

)

&

PORTAS DE ENTRADA

-EPITELIO RESPIRATORIO

-CAVIDADE ORAL

—

—1

SUSCEPTIVEIS
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6. INFLUENZA EQUINA

DIAGNOSTICO CLINICO-EPIDEMIOLOGICO

_SINAIS CLINICOS: DIAGNOSTICO PRESUNTIVO |

-FATORES DE RISCO: TRANSPORTE,
AGLOMERACAO

-OCORRENCIA ENDEMICA CONHECIDA

-SURTOS DE DOENCA RESPIRATORIA LW

o

U

o
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6. INFLUENZA EQUINA

ANATOMIA PATOLOGICA

LARINGITE

TRAQUEITE

CONJUNTIVITE

FARINGITE

BRONCOPNEUMONIA PURULENTA

INFECCOES DE BOLSA GUTURAL
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6. INFLUENZA EQUINA

HISTOPATOLOGIA

PNEUMONIA INTERSTICIAL

INFILTRACAO POR NEUTROFILOS %
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6. INFLUENZA EQUINA

DIAGNOSTICO DIRETO

COLHEITA DE AMOSTRAS: INICIO DOS SINTOMAS

-SUABE/SWAB
SUCCAO

-LAVADOS TRAQUEAIS

CONSERVACAO A-20°C
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6. INFLUENZA EQUINA

DIAGNOSTICO DIRETO

| TESTES | (VALIDOS TAMBEM PARA INFLUENZAS DE OUTRAS ESPECIES)

ISOLAMENTO EM ISOLAMENTO EM
OVOS CULTIVO DE

HEMAGLUTINACAO/ i REAGAOEM
INIBICAO DA CADEIA PELA

EMBRIONADOS DE CELULAS (MDCK)
GALINHA
(SACO INCUBACAQ:4-7 DIAS
AMNIOTICO/SACO
DA GEMA) j’

HEMAGLUTINACAO POLIMERASE

B

TSENSIBILIDADE
TIPIFICACAOHEN
RAPIDO (< 5 HORAS)

2-3 PASSAGENS

INCUBACAO: 48-72H

NECESSIDADE DE >3
1 TESTE
3 PASSAGENS CONFIRMATORIO RAPIDO (< 5 HORAS)
TIPIFICACAOHEN
NECESSIDADE DE BAIXA SENSIBILIDADE:
TESTE NECESSIDADE DE

CONFIRMATORIO ISOLAMENTO PREVIO
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6. INFLUENZA EQUINA

DIAGNOSTICO DIFERENCIAL

HERPESVIRUS EQUINO

RINOVIRUS EQUINO

Streptococus equi

Rhodococus equi @
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6. INFLUENZA EQUINA

TRATAMENTO

-REPOUSO: N° SEMANAS REPOUSO

= N° DIAS COM FEBRE
-ANTI-INFLAMATORIOS NAO-ESTEROIDAIS
-ANTIBIOTICOS (INFECCAO BACTERIANA)

-ANTIVIRAIS (...
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6. INFLUENZA EQUINA

PROFILAXIAE CONTROLE

MEDIDAS RELATIVAS AS FONTES DE INFECCAO

TRATAMENTO

ISOLAMENTO (QUARENTENA): PERIODO INFECIOSO = 21 DIAS

Il
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6. INFLUENZA EQUINA

PROFILAXIAE CONTROLE

MEDIDAS RELATIVAS AS VIAS DE TRANSMISSAO
DESINFECCAO

HIPOCLORITO DE SODIO 2-3%
. 30 MINUTOS

FORMOL 8%
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6. INFLUENZA EQUINA

PROFILAXIAE CONTROLE

MEDIDAS RELATIVAS AOS SUSCEPTIVEIS

VACINAS INATIVADAS E COM ADJUVANTES

= POTROS 6 MESES DE IDADE (1 DOSE, 22 DOSE 21 DIAS APOS)

= VACINACAO DE REFORCO 5A 7 MESES DEPOIS

= REFORCO A CADA 6 MESES (OU TRES SEMANAS ANTES DE COMPETICOES)

= QUANDO ESQUEMA DEMORAR MAIS DE 12 MESES SEM REFORCO,
RECOMECAR COM ESQUEMA DE 2 VACINACOES

= VACINAR AS FEMEAS 4 SEMANAS ANTES DA PARICAO
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7. INFLUENZA AVIARIA

Doenca infecciosa das aves de alta

patogenicidade e rapida difusao
gue provoca alta mortalidade e que
pode se estender além dos limites
geograficos de cada pais, levando

a sérias consequUéncias socio-

econdmicas

Avian dizeases and infections

Avian chlamydiosis

Awian infectious bronchitis

Avian infectious larvngotracheitis

Avian mycoplasmosis (Mycoplazma gallizsplicum)
Avian mycoplasmosis (Mycoplasmsa synovise)
Duck wirus hepatitis

Fow| typhoid

influenza A viruses of high pathogenicity in birds other than

Infection with avian influenza viruses and infection with
poultry including wild birds

Infectious bursal disease (Gumboro disease)
Mew castle diseaze
Pullorum dizeasze

Turkey rhinotracheitiz
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7. INFLUENZA AVIARIA

Virus da nfluenza A ja
Anseriformes Charadriiformes detectado em outras 12 ordens

Watet:fowl T de aves

Reservatorios assintomaticos
para todos os tipos de virus
de influenza A
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7. INFLUENZA AVIARIA




INFLUENZA . _
B ndo de baixa a alta
/. INFLUENZA AVIARIA patogenicidade:

i i High Pathogenic
(Low Pathogenic Avian Influenza) "» Codornas "» (A 9 o g "» Galinhas
LPAI em silvestres Perus vian Influenza)

FIXACAO DE
MUTACOES: HA DE LPAI
TORNA-SE ATIVAVEL .
POR PROTEASES MAS NAO SO EM HA!
UBIQUITARIAS E NAO
APENAS RESPIRATORIAS

HPAI
H5N2, H7/N1, H/M3,
H/N7, HON2 E H5N1



Resolved (wild) L Yy
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Resolved (domestic) .
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7. INFLUENZA AVIARIA

Brazil. In 2006 and 2007, approximately 60,000 specimens in
more than 2050 [poultry|submissions were tested by enzyme-linked
immunosorbent assay, agar gel immunodiffusion, virus isolation, or
real-time reverse transcription—PCR (rRT-PCR; 2008 only), all with
negative results| An additional 1200 swab pools were collected from
wild birds and backyard chicken flocks near wild bird testing sites,
from which four [LPAI H3 viruses |(N subtype not determined) were
isolated from [chickens]and three from|wild birds [see “Al in wild
birds” section for details). In 2007, active surveillance also was
carried out on 269 chicken breeder flocks and spent layer farms; no
Al infection was identified.

Senne et al. Avian influenza in North and South America, the Caribbean, and Australia, 2006-2008. Avian Dis. 2010 Mar;54(1 Suppl):179-86.
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7. INFLUENZA AVIARIA
HPAI EM AVES DE PRODUCAO

VIAS DE
TRANSMISSAO PORTA DE ENTRADA VIAS DE
Aerossois : ELIMINACAO
Contagio direto ||» i ||»  Exsudatos
Fomites NS inflamatorios
Agua P Fezes
Alimentos
ST Periodo de incubacgéo: 1 a 7 dias
VReplicagdoem =" = Tremores
submucosa N o] Opistotono
\Vasos linfaticos e %%%, %% % ||» Depressao "» Taxa de ataque
sanguineos Ve Eangr Queda de consumo e mortalidade 90-100%
V Disseminagio ,.::'}5,.“? Espirros, tosse
sistémica e Edema

Necrose de extremidades
Hemorragias
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7. INFLUENZA AVIARIA

AS-a 2-;’:
(TRATO ENTERICO) AS-o. 2-6
(TRATO RESPIRATORIO SUPERIOR)
A INFLUENA AVIARIA TORNA- l

SE IMPORTANTE PARA SAUDE
PUBLICA QUANDO HA
RECOMBINACAO DE HPAI E
VIRUS INFLUENZA A HUMANOS

MAS... TAMBEM AS-a 2-3
(TRATO RESPIRATORIO INFERIOR)
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7. INFLUENZA AVIARIA
PROFILAXIA

BIOSSEGURIDADE
manejo, instalacbes, contato com
aves silvestres

VIGILANCIA

Monitoramento sorolégico para
anticorpos

Monitoramento de presenca e
tipificacdo de virus
(domesticos e silvestres)

VACINACAO
Utilizada por raros paises
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7. INFLUENZA AVIARIA

CONTROLE EM SURTOS DE HPAI

DEPOPULACAO

DESINFECCAOQO

QUARENTENA E VIGILANCIA
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8. INFLUENZA SUINA

DOENCA RESPIRATORIA AGUDA
ENDEMICA, UBIQUITARIA, DE
OCORRENCIA MUNDIAL DE
SUINOS CAUSADA POR VIRUS DA
INFLUENZA A

NAO E LISTADA PELA OIE
(227?)

4 )
H1IN1

H3N2

H1NZ2

MAS TAMBEM: VIRUS DA INFLUENZABE C

H3N1

_ HIN7
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8. INFLUENZA SUINA

PERIODO DE INCUBACAOQ: 1 A 3 DIAS

ANOREXIA
PROSTRACAO

DISPNEIA

TOSSE

HIPERTERMIA: 40,5-41.7 °C
CONJUNTIVITE

RINITE

DESCARGA NASAL

MORBIDADE: 100%
MORTALIDADE: 1%
RECUPERACAOQ: 5-7 DIAS
INFECCOES SECUNDARIAS**
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8. INFLUENZA SUINA

REASSORTMENT

L

HPAI capaz de
infectar humanos
eficientemente

Influenza A suino
Baixa patogenicidade

Influenza A
“humano” de alta
patogenicidade

Influenza A humano
Baixa patogenicidade

——
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8. INFLUENZA SUINA

PROFILAXIAE CONTROLE

NAO E PARTE DE PROGRAMAS
SANITARIOS EM SUINOS

DOENCA NEGLIGENCIADA!

EUA, EUROPA: VACINACAO
COM H1N1 E H3N2

PARA DIAGNOSTICO LABORATORIAL

INFLUENZA EQUINA: VPS USP
INFLUENZA SUINA: EMBRAPA CONCORDIA
INFLUENZA AVIARIA: LANAGRO CAMPINAS
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