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Hepatites Virais
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Name of Hepatitis A Hepatitis B Hepatitis C Hepatitis D Virus | Hepatitis E
Virus Virus Virus Virus (HDV) Virus
(HAV) (HBV) (HCV) (HEV)
Classification | Picornavirus Hepadnavirus Flavivirus Deltavirus Hepevirus
Viral genome | ssRNA dsDNA ssRNA -ssRNA (-ve) ssSRNA
Transmission | Enteric Parental Parental Parental Enteric
Incubation 15-45 days 45-160 days 15-150 days 30-60 days 15-60 days
period
Chronic No. Yes. Yes. Yes. No.
Hepatitis 10% chance >50% chance <5% of
coinfectious
>80% of
superinfectious
Cure? No cure. No cure. No cure. No cure. No cure.
Treatments Treatments Treatments Treatment: Alpha | Treatments

usually tackle
the symptoms.

usually tackle

the symptoms.

usually tackle
the symptoms.

interferon for 12
months.

usually tackle
the symptoms




Hepatites Virals: impacto nas
populacoes humanas

Estimativas da WHO (2015)

= 257 milhGes de pessoas (3.5% da populacdo mundial) estao
iInfectados de maneira crénica pelo HBV.

= 5% das pessoas infectadas por HBV estéo infectadas por HDV.

= 71 milhdes de pessoas (1.0% da populacao mundial) estao
infectados de maneira cronica pelo HCV.

= 20 milhdes de pessoas/ano se infectam com o HEV (44.000
mortes em 2015 [3.3% das mortes por Hepatites virais]).

= Mais de 7.000 mortes por HAV em 2016 (taxa de hepatite
fulminante varia de 0.14 — 0.35, portanto, 2 — 5 milhdes de
casos por ano).



Hepatites Virais: impacto nas
populacoes humanas

Fig. 2. Global annual mortality from hepatitis, HIV, tuberculosis and malaria, 2000-2015:

unlike HIV, tuberculosis and malaria, the trend in mortality from viral hepatitis is increasing
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Source: WHO global health estimates (Global Health Estimates 2015: deaths by cause, age,
sex, by country and by region, 2000-2015. Geneva: World Health Organization; 2016.)



Hepatites Virals: impacto nas
populacoes humanas
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2016 (Global Health Estimates 2015: deaths by cause, age, sex, by country and by region, 2000—2015. Geneva: World Health Organization; 2016.)
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Hepatite A (HAV)

Hepatitis A Virus - Picornavirus

Viral Polypeptides

27 nm




Hepatite A

Familia: Picornavidae
Género: Hepatovirus

= Capsideo icosaedrico, ndo envelopado, de 27-32nm.

= Resistente ao calor, frio, condicOes acidas e relativa resisténcia a
desinfeccao.

= Genoma de RNA linear, de fita simples, (+).
= Genotipos LIl e Il infectam humanos

= Transmissao via oral-fecal e parentérica (Criancas = fonte de
infeccao)



Enterowviruses
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Hepatite A

Organizacao genomica

Virion RNA (7,5 KB )
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Hepatite A

Multiplicacao

Transmissao por agua e alimentos.
Porta de entrada pela via oral.
Replicacéao viral primaria no intestino
delgado e migracao por veia porta até
o figado.

Excretado por bile e pelas fezes.

Na célula;

entrada por endocitose

genoma RNA+ vai para os ribossomos
formacéao de poliproteina

clivagem por protease viral

replicacao do genoma viral

montagem no citoplasma

liberacéo por lise

Attachment

Primary
Viremia
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Hepatite A

Diagndstico Laboratorial

= Ensaios imunoenzimaticos
= pesguisa de anticorpos

= |munomicroscopia eletronica
= antigeno nas fezes

= Tecnicas de biologia molecular

* PCR, sequenciamento (tipagem dos virus
circulantes)



Hepatite A

Pesquisa de anticorpos

= anti-VHA IgM
« marcador de infeccao recente

= anti-VHA 1gG
« conferem imunidade duradoura
« marcador soroepidemiologico
« Indicador de contato prévio

= amostraclinica
« SOro
- saliva
-+ sangue - polpa digital



Hepatite A

Sorologia da infeccao

Clinical lliness
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Hepatite A

Reported Number of Cases
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Hepatite E (HEV)

Hepatitis E
PDB: 2ztn
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http://www.kuleuven.ac.be/rega/mvr/pictures/HepatitisE-1.jpg

Hepatite E

Familia: Hepeviridae
Género: Hepevirus

Capsideo: icosaédrico, esférico, ndo envelopado, 27-34nm.
Genoma de RNA com leitura positiva com 7,2 kb 3 ORF.

transmissao fecal-oral e agua contaminada (zoonose - suinos).
Endémico no Sudeste Asiatico e india.

Mortalidade de até 20%, especialmente em gravidas.



Hepatite E

— Family: Hepeviridae (2 Genera) history
Species: Orthohepevirus A history
Species: Orthohepevirus B history
Species: Orthohepevirus C history
Species: Orthohepevirus D history
Species: Piscihepevirus A history
]
Genus Species Genotype Natural hosts Infection to humans
Orthohepevirus Orthohepevirus A 1 Human Yes
2 Human Yes
3 Human, pig, rabbit, deer, mongoose, wild boar Yes
4 Human, pig, yak, wild boar Yes
5 Wild boar Unknown
6 Wild boar Unknown
7 Camel Yes
Orthohepevirus B Chicken No
Orthohepevirus C C1 Rat No
Cc2 Ferret No
Orthohepevirus D Bat No
Piscihepevirus Piscihepevirus A Trout No

https://talk.ictvonline.org/taxonomy/ doi.org/10.3389/fmicb.2016.01419



Hepatite E Organizagao gendomica
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Hepatlte E Organizacao gendmica
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Hepatite E

Diagnostico Laboratorial

= ensaios imunoenzimaticos
Pesquisa de anti-VHE (IgM ou IgG) - ELISA

= ELISA
= |[MUNOBLOT

= tecnicas de biologia molecular



Hepatite E

Sorologia da infeccao
H HEV in blood (of ~1-2 weeks duration)

HEV in stool (of ~3—4 weeks duration)

Jaundice (of ~3—4 weeks duration)

ALT _ = lgG anti-HEV

==

Titre of antibody or ALT levels (arbitrary units)

| | | 1
—4 D 0 2 4 A 1o Tims (weeks)

T Expert Reviews in Molecular Medicine: http://www-
atart of symptoms ermm.cbcu.cam.ac.uk



Hepatite E
Epidemiologia

Maioria dos surtos associados a consumo de agua contaminada com
fezes

Transmissao pessoa-a-pessoa minima

Casos descritos em areas endémicas ou em pessoas que viajaram
para estas regioes
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Table 1 Comparison of the four hepatitis E virus genotypes by select characteristics

Hepatite E

Characterstics Genotype 1 Genotype 2 Genotype3 Genotype 4
Viral discovery 1983 1986 1995 2003
Geographic distribution Developing countries Mexico, West Africa Developed countries China, Taiwan, Japan
Food-borne transmission No No Yes Yes
Fecal-oral transmission Yes Yes ? No
Water-borne transmission Yes Yes ? No
Person-to-person transmission Yes Unknown Yes Unknown
Zoonotic transmission No No Yes Yes
Occurrence of epidemics Common Smaller scale epidemics No epidemics Uncommon
Highest attack rate Young adults Young adults Persons = 40 yr of age Young adults
Gender Male preponderance Not discriminatory Mostly male Not discriminatory
Mortality rate 0.5%-3% 0.5%-3% Not determined 0.5%-3%
Mortality among pregnant women High High Not determined High
Chronic infection None None Yes None
Severe disease among immuno- Not reported Not reported Yes Not reported
compromised
Interspecies transmission Only humans and non- Only humans and non- Humans Humans

human primates human primates Pigs Pigs
Subtypes 5 2 10 7




Virus de hepatite
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(sexual?)



Hepatite B (HBV)



Hepatite B

Familia : Hepadnaviridae
Género: Orthohepadnavirus

* Pararetrovirus

Virus pequenos de DNA envelopados (=45 nm)

DNA circular dupla-fita parcial (~3,5 kpb)

Célula alvo: hepatocitos

Etiologicamente associado com:
= Hepatite

=  Cirrose

= Carcinoma hepatocelular
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Hepatite B

HBsAg Prevalence
. >8% = High

) 2-7% = Intermediate
L) <2%=Low

Distribuicdo &
Geografica

www.cdc.gov



Hepatite B oOrganizagéo genémica

Middle

Polymerase



Antigenos virais

Hepatite B

Spherical particle
=~20nm diameter
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Virus

Filamentous particle
Up to 200nm long

diameter

40nm

Dane particle



Hep atite B Antigenos virais




Hep atite B Antigenos virais

&

Polymerase

Genome:
partially double
stranded DNA

Capsid:
HBcAg
L-HBsAg )

S-HBsAg [ Envelope

M-HBsAg

X protein | Non-particulate
HBeAg |proteins




Hepatite B

Antigenos virais

b preS1 preS2 S
118 aa 55 aa 206 aa
B By 3 A\
107 aa
- | =
~ I IR e
A J
2 74aa 75
RBS 0 — e M M-HBsAg

doi:10.1038/nrgastro.2016.126



Hepa’[ite B Ciclo Viral

1. HBV fuses binds to
host cell membrane

2, HBV fuses with
membrane. Core enters

cytoplasm

 ERRRRRRRRRRAN

3. Double stranded genome
is completed by enzymes
contained with the core



Hepatite = Ciclo Viral

8. Core assembles
9. + sense around + sense RNA
RNA copied to ® 4 o
— sense DNA i

EJ?Q#T SER,SE ‘sm 7. Viral proteins are
\ partly ﬁ translated N

copied to +

sense 4. Entry of

6. RNA enters

DNA into cytoplasm

nucleus

9.
Transcription
of DNA to
genomic and

messenger
RNA



Ciclo Viral

13. Virus with partly double
strand DNA leaves the cell

12. Virus buds through host
cell membrane

11. Core associates with HbS
antigen in cell membrane



Hep atite B Antigenos virais
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Polymerase

Genome:
partially double
stranded DNA

Capsid:
HBcAg
L-HBsAg )

S-HBsAg [ Envelope

M-HBsAg

X protein | Non-particulate
HBeAg |proteins




Hepatite B Antigenos virais

Titer

Acute Hepatitis B Virus Infection with Recovery
Typical Serologic Course

| | I | | | 4y | " |

8 12 16 20 24 28 32 36 52 100
Weeks after exposure
- HBsAg - anti-HBs

= |gM anti-HBc == Total anti-HBc




Hepatite B Antigenos virais

Progression to Chronic Hepatitis B Virus Infection
Typical Serologic Course

Acute Chronic
(6 mo) (yr)

Titer

1L LL
| | | I | o

N |
0O 4 8 12 16 20 24 28 32 36 52 Years
Weeks after exposure

— HBsAg = Total anti-HBc = IgM anti-HBc



http://www.clevelandclinicmeded.com/medicalpubs/diseasemanagement/hepatology/hepatitis-B/

Hepatite B

a Hepatitis B (acute)
| HBEcAg-specific antibodies |

[Serum HBeAg I |
HBeAg-specific antibodies |
[Serum HBsAg I |
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5 HBV Clinical
E DNA recovery
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2
D | I I 1 1

Time after infection (months)
L 1L L |

Incubation Acute disease, Hecovery,
phase clinical symptoms  protective immunity
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Antigenos virais

b Hepatitis B (chronically evolving)

| HBcAg-specific antibodies |

[ Serum HBeAg | HBeAg-specific antibodies |
[ Serum HBsAg |
100- Serum
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= hepatitis
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Interpretation of Hepatitis B Serologic Tests

Tests Results Interpretation
HBsAg .................. Negative

anti-HBc . ................ Negative Susceptible

anti-HBs . ................ Negative

HBsAg .................. Negative

anti-HBc . ................ Negative Immune due to vaccination
anti-HBs . ................ Positive with >10mIU/mL*

HB-sAg .................. Neg.a.twe Immune due to natural
anti-HBc . ................ Positive infection

anti-HBs . ................ Positive

HBsAg ......... ... . .... Positive

anti-HBe . ............ ... Positive .
[gManti-HBe . ............ Positive Acutely infected
anti-HBs . ................ Negative

HBsAg .................. Positive

anti-HBe ................. Positive . :

. . h [ly infected
[gManti-HBc ............. Negative Chronically infecte
anti-HBs . ................ Negative
HBsAg . ................. Negative
anti-HBc . ................ Positive Four interpretations possible’
anti-HBs . ................ Negative

*Postvaccination testing, when it is recommended, should be performed 1-2 months following dose #3.

-io

1. May be recovering from acute HBV infection.

2. May be distantly immune and the test is not sensitive enough to detect a very low level of anti-HBs in serum.

3. May be susceptible with a false positive anti-HBe.

4. May be chronically infected and have an undetectable level of HBsAg present in the serum.

www.cdc.gov



Hepatite B

Reported Number of Cases

Incidence of acute hepatitis B, by year
United States, 1980-2014
30,000 -
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20,000 1
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R e,
Year

www.cdc.gov/hepatitis/hbv/hbvfag.htm#a3



Hepatite B

Acute HBV infection —— Fulminant hepatitis (< 1%)

v

25% 65%
Weak Th1 & CY / Strong Th1 Death or recovery
response & CTL response
Chronic infection Asymptomatic (subclinical)
(HBs [+] for > 6 mo.) (seroconvert to viral antibodies)
70-90% 10-30%
Acute hepatitis
Asymptomatic  Chronic hepatitis \
chronic carrier
(no liver disease) Resolution & recovery
Regression
Cirrhosis
Regression

Hepatocellular carcinoma



Hepatite C (HCV)



C

Familia : Flaviviridae
Género: Hepacivirus

Virus pequenos de RNA envelopados (=45 nm)
RNA linear simples-fita (~9,4 kpb)

Célular alvo: hepatdcitos

Etiologicamente associado com:
* Hepatite
» Cirrose

« Carcinoma hepatocelular




Hepatite C

170 — 200 milhGes de portadores no Mundo todo

10 M

60 M

5 M =

= wl,-&.&._ 15 M
B High

Intermediate

Low /

No Data 0.2M

www.cdc.gov // www.who.int 2007



Hepatite C

170 — 200 milhGes de portadores no Mundo todo
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b Genomic structure of HCV H e p a.t i t e C
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b3

HCV binding to
surface receptors

Hepaite C Ciclo Viral

Lateral movement
of HCV-CD81

HSPG  LDLR  SRB1

®

CLDN1-CD81 =y
interaction

Tight
s |junction

Clathrin-mediated
endocytosis
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Hepatite C

HCV Ciclo Viral
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Hepatite C Antigenos virais

€ Hepatitis C (acute) d Hepatitis C (chronically evolving)
' |
. ]
———"__  HCV-specific antibodies | HCV-specific antibodies
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100 - . Outcome
Serum = Chronic
—_ . Outcome 3 Serum s
g ALT activity Clinical E DoV RNA hepatitis
= recovery E
g 5 50
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@ o
3 £
E G | I I I I I I I
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Hepatite C

Acute HCY infection

YWeal CTL response I 85% 15% =trong CTL respons
Strong Th2 response Strong Thi respc
Chronic HCW infection Fecovery
Mild and moderate Strong iImmune responses

IMMUNe responses

’

Chronic hepatitis Cirrhosis

AN

End-stage FEE

liver disease



E por isso que precisamos da
ajuda dos... Universitarios



Hepatite C

Evolucao das terapias contra HCV

2016
g
AAS 2013 95-100
100 - DAAs »
PEG-IFN/'
Standard IFN .
1998
@60- /
< 1991
&
e
240 34
20 -
6
O T — T —_—
IFN IFN IFN/RBYV IFN/RBV PEGIFN PEGIFN/ PEGIFN/ DAA All oral
6 mos 12 mos 6 mos 12 mos 12 mos RBV RBV/ +RBV IFN fi
12mos  DpAA +PEGIFN [FNiree
DAAs

sustained virologic response (SVR) — RNA de HCV nao detectavel 18;156

apos 24 semanas de finalizado o tratamento. dx.doi.org/10.5772/66719



Hepatite C Pprofilaxia

Lipoviral <=
a Q particles \ ﬁ e
® ® o
i \’
SR-B1 CDS1 CLDN1 OCLN [ inasEs BENDROE
nucleosides or nucleotides
» Sofosbuvir (I11) ﬁ
SR-B1 blocker NS3/NS4A Pls  * Mericitabine (1)
* ITX-5061 (1) * Boceprevir (IvV) *VX-135() (f
* Telaprevir (IV)  Polymerase inhibitors: O
* Simeprevir (lll) non-nucleosides O Lipid
* Faldaprevir (I1l) « ABT-333 (lll) O droplets
* Asunaprevir (lll) * Deleobuvir (ll1)
Endosome « ABT-450(lll)  * ABT-072 (Il) O
* Danoprevir (Il) * BMS-791325 (ll)
* GS-9451 (II) * GS-9669 (11)
Anti-miR122 agents * MK-5172 (lI) e Setrobuvir (Il)
* Miravirsen (l1) * ACH-2684(l) = VX-222(ll)

miR

Ribosome

Endoplasmic
reticulum

Nucleus

N\, CypA inhibitors
A e Alisporivir (IlI/hold)
* SCY-635 (II)

NS5A inhibitors
¢ Daclatasvir ()
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* ABT-267 (Ill)

* PPI-668 (1)




Approved antiviral drugs ( January 1959 - April 2016 )

HIV combination drugs Entry inhibitors
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Transformacao celular por
HBV e HCV

|nf|am a(;éo Transforma(;éo
A Alteracoes e expansao Angiogénese e
cronica, genéticas clonal metastase

fibrose .

Alteracbes genéticas:
delecOes, amplificacoOes,
ativacéo em cis- (HBV)

Resposta
imune

Desregulacao
do ciclo celular

HCV
Core, E2, NS3, NS5A

HBV

HBx, HBsAg, PreS2, integracao
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Hepatite Delta (HDV)



Hepatite D

Similar a viroides de plantas
codifica proteinas (S-HDAg/replicacao e L-HDAg/montagem)
RNA com 1,7Kb, circular, negativo, dobrado sobre si mesmo

Infeccao concomitante com HBV, mas com multiplicacao

Independente

Citopatico, 3 gendtipos

Antigeno + RNA envelopado por capsideo codificada por
HBSAg



Hepatite D

AgHBs

AgHD

RNA fita
simples




Hepa'“te D Organizac¢do genémica

a HDAg-coding region Viroid-like region
’ " 688/689 '
1954l Ribozyme
< 5'—3'
1630 1015
: Editing site
| R13 K72 S177

? Methylation o(?o Acetylation °$O Phosphorylation ® L-HDAg @ S-HDAg
ww Myristoylation YW Prenylation ¢ L-HBsAg o) M-HBsAg S-HBsAg
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Caracteristicas clinicas

= Co-infeccao
= Doenca aguda severa - hepatite fulminante
= Baixo risco de infeccao cronica

= Super-infeccao
= Geralmente desenvolve infeccao cronica por HDV
= Alto risco de doenca cronica grave
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Diagnadstico Laboratorial

= Marcador Sorologico:
° VHB (Ag e Ac)
« Anti-VHD IgM
* Anti-VHD IgG

= Marcador Molecular: RNA
* RT-PCR/*nested” PCR



Table 1 | A summary of diagnostic tests for the evaluation of patients with HDV infection

Test Purpose Remarks

Anti-HDV 1gG Detects IgG antibodies against HDV, indicates Should be the first diagnostic screening test employed

antibody previous or ongoing contact with HDV and should be performed in all HEsAg-positive patients

Anti-HDV 1gM Detects IgM antibodies against HDV, indicates Can be used to determine disease activity in patients who

antibody acute HDV infection or chronic HDV infection test positive for anti-HDV IgG antibodies. Available tests are

with disease activity not standardized

HDV RNA Detects HDV RNA Indicates HDV replication Gold standard to determine HDV infection. Test can be

gualitative and active infection false-negative if primers are not optimized for all HDV
genotypes

HDV RNA Determines the level of HDV RNA in the blood Can be useful in the context of antiviral treatment to predict

guantitative treatment response. There is no association between serum
HDV RNA levels and the grade or stage of liver disease

HDV genotyping  Determines the HDV genotype Different HDV genotypes may be associated with distinct
clinical courses

HBsAg Determines the level of HBsAg in the blood HEBsAg is associated with HDV RNA levels. HEsAg clearance

guantitative is associated with HDV eradication and thus HBsAg
monitoring can be useful during antiviral treatment

HBeAg/antirHBe  Determines the presence of the HEeAg and the  About 15-20% of patients with HDV infection test positive

antibody presence of anti-HBe antibodies for HBeAg, which can be associated with HBV replication.
Treatment with HBV polymerase inhibitors might be indicated
if IFN-a treatment is not possible

HBV DNA Determines the level of HEV DNA in the blood Indication for treatment with HBV polymerase inhibitors

guantitative depends on the amount of HBV DMA detectable in the blood

Anti-HCV Determines the presence of the antibodies Up to one third of patients in Europe with HDV infection are

antibody/HCV against HCV and the presence of HCV RNA coinfected with HCV. Screening for HCV should be performed

RNA at least once. HCV RNA is frequently suppressed by
coinfection

Liver biopsy Histological evaluation of and grading or staging Should be performed in all patients with hepatitis D as

of liver disease

noninvasive markers of liver fibrosis are not proven to be
able to accurately predict the stage of liver disease in
patients with HDV infection

Abbreviations: HBsAg, hepatitis B surface antigen; HBe; hepatitis B early antigen; HBeAg, hepatitis B e antigen; HDV, hepatitis D virus.
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