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Parte 1

Hepatites Virais



Hepatites virais

Hepatite: definicao

Manifestacoes clinicas Al .
¢ Importancia em Saude

 |ctericia publica: por qué?

Doenca debilitante
Assintomatica a obito

Cronicidade

Falta de apetite

Fezes claras

Urina escura

Prostracao




Hepatites virais

1947 - MacCallum
Hepatite A infecciosa

Hepatite B serica

1963 - Blumberg
Antigeno Australia (AgAu) - g

aborigenes

1968 - Prince, Okochi e Murakami

Antigeno de superficie do VHB (Ag HBs)
corresponde ao Ag Au de Blumberg




Hepatites virais

Virus causadores de hepatite: tipos

Hepatite Infecciosa ou fecal-oral
Hepatite Sérica ou parenteral

Hepatite Nao A-Nao B

Hepatite Delta (Febre Negra de Labrea)
Hepatite Nao A- Nao B

Hepatite F

Hepatite G (tipos GA e GB) Torque

Teno Virus (TTV) (comensal?)
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Hepatites virais

Virus Hepatite A (VHA)

Familia Picornaviridae
Género Hepatovirus

Tamanho 22 nm

Capsideo icosaédrico (Ag HA)

Sem envoltério

Genoma RNA fita simples

polaridade mensageira

Thestra o Tdaards Duas




Hepatites virais

Vias de transmissao - VHA

Ingestao de agua e alimentos
contaminados com material fecal

Fecal-oral

Contato direto
pessoa-pessoa

Veiculacao por objetos
pessoais e

titen<silios

Saliva

Habitos inadequados
de higiene




Hepatites virais

Patogenese HAV

Aquisicao
oral

Celulas epiteliais da
mucosa digestiva

Circulacao
portal

Fezes

Figado =
replicacdo nos
hepatocitos




Hepatites virais

Infeccao aguda — marcadores da infeccao

Clinical iliness

HAV in feces

ALT e

Viremia

Profilaxia :

Higiene e Vacinas

Hepatite A: HAVRIX

2 doses

(intervalo de 6 meses a
1 ano)



Hepatites virais

Virus da Hepatite B (VHB)

Familia Hepadnaviridae
yi Género: Orthohepadnavirus

! .;!22!/! _l 55
2854 i sg Espécie: Hepatitis B Virus
2456 g
,, ) ; Tipos (A-G)
olymera 4 subtipos
2307— 3,2Kb Talmanho i48-52 nm
Capsideo esférico

e \ . Envoltério protéico

l \ Tisne




Hepatites virais - VHB

Estrutura da particula viral infecciosa (Dane)

e seus marcadores*

NA viral (genoma)

Antigeno HBs (superficie — envoltério viral)
:LHBs (Large)

- 'MHBs (Medium)
'SHBs (Small)

Antigeno HBc (core - capsideo)

* Incluem também os anticorpos especificos
Ac anti-HBs, Ac anti-HBc, Ac anti-Hbe)




Life cycle of HBV
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Hepatites virais - VHB

Estrutura da particula viral infecciosa (Dane)

e seus marcadores

Proteina nao estrutural — Antigeno e (AgHBe)

Pré-C (29 aa Proteina do core (HBc)
Peptidase sinal ;‘ z 1

/ Proteina HBe Argininas

(19 aa) l ; g Protease do Golgi

Proteina HBe secretada

L

Indica
multiplicacao viral

em andamento no
figado




Hepatites virais- VHB

Tipos de particulas virais

17-25 nm

Dane Filamentosas e
globulares



Typical Acute Hepatites virais

Symptoms Hepatitis B Infection

- Anti-HBs Evolucao do quadro clinico
/ baseado na analise dos

7/ . .
>\ marcadores virais
Anti-HBc

- . - Infeccao aguda

Anti-HBc
Chronic HBY
Carrier State

Infecgao krénica



The three phases of chronic HBV infections.

Immune tolerance  Immune elimination Low-viraemic
High infectivity chronic hepatitis = HBsAg carrier

HBV DNA

HBsAg |

HBeAg

ALT normal

normal




Vias de transmissao

Sangiiinea:

=) Uso de drogas injetaveis

m) [ransplantes e fatores
coagulantes (Vlil e IX)

) Hemodialise

®) Transfusdo sangiiinea (controle adequado)

=) Profissionais da area de saude-1a2%

=) Tatuagens e piercings - risco indeterminado

Sexual = risco médio

dependente de outros fatores

Parinatal s nartn (racaraanarmal)
» L AR ARL & 1} ﬁ rl\.al\\.l \\l l\lulllvllllul,

(maes sabidamente positivas - risco 5 a 6%)
=) zleitamento
(n@o documentado)

Contato
Pessoa-pessoa

Objetos pessoais e
utensilios

Saliva



Prevalence (top) and
genotype distribution
(bottom) of HBV
infections.

HBV subgenotype A2,
present in the most
popular hepatitis B
vaccines, is only prevalent
in the low endemic
regions of the Americas
and Europe. This means
that >99% of all HBV
carriers have other HBV
subgenotypes.




Hepatites virais

Virus da Hepatite B

Inativacao por agentes fisicos e quimicos

Agentes fisicos:

Calor: Autoclavagao a 121°C por 20 min
Calor seco (estufa) 160°C por 1 h.
Radiacao: UV

Agentes quimicos:

Hipoclorito de sédio (500 mg cloro livre por L) 10 min,
2% Glutaraldeido em T.A. por 5 min,
5% de formalina em agua,
Alcool isopropilico a 70%
B-propriolactone
http://www.who.int/csr/disease/hepatitis/whocdscsrlyo2

0022/en/index2.htmi#stability




Hepatites virais

Tratamento

Equipameto de
Hepatite viral crénica B: e
Interfe ron: Protecdo da saude

e integridade fisica
do trabalhador

» interferon-alfa,
» peg-interferon-alfa (interferon peguilado)
Profilaxia Hepatite B

Drogas antivirais: Administracdo de gamaglobulina
« |amivudina : o

’ Vacinacao
» adefovir, ¢
» entecavir, Uso de preservativos
» telbivudina
» tenofovir.

Cuidados no consultorio
Atencao as Normas de Biosseguranca

Uso de EPI




Hepatites virais

Virus da Hepatite C (HCV)

Familia Flaviviridae

Género Hepacivirus

Espécie: Hepatite C virus

Genotipos 1 a 11
Alta variabilidade genética envelope glycoproteins

Virus RNA fita simples positiva infecciosa

Tamanho de 55 a 65 nm

Com envoltorio (glicoproteinas E1 e E2)




Hepatites virais

Virus da Hepatite C (HCV)

Inativacao por agentes fisicos e quimicos

- exposicao a solventes lipidicos

- Temperatura  60°C por 10 h ou
100°C por 2 min em solugao aquosa

- formaldeido (1:2000) a 37°C por 72 h
- B-propriolactona
- radiacao UV

http://www.who.int/csr/disease/hepatitis/whocdscsrlyo2003/en/index2.html#morph




Hepatites virais

Virus da Hepatite C (HCV)

Alta cronicidade

Maioria das infeccoes subclinicas

Diagnéstico laboratorial (RT-PCR)

Nao ocorre transmissao por vetores como na febre amarela

Nao ha vacina




Hepatites virais

Virus da Hepatite C (HCV)

Tratamento classico:

Interferon-a tratado com PEG (“pegylated interferon-o)

+
Ribavirina

Tipos 1 e 4 (mais resistentes) - duracao de 48 semanas
Tipos 2 e 3 e demais — duragao de 24 semanas

O

9 ﬁNH
Profilaxia 0-P—-0 P

HsC,, NH o N ©
l|dem para Hepatite B 5 Lo "G

P HO F

HsC” “CHs _
Sofosbovir




Interferons

sao glicoproteinas produzidas por células infectadas por virus.

trés tipos:
« alfa, produzido por linfécitos B e mondécitos,
 Dbeta, por fibroblastos
« gama, por linfocitos T-helper e NK.

O interferon-alfa-2b (IFN-alfa) age diretamente contra o virus e também aumenta a resposta
imune (tem atividade antiviral, antiproliferativa e imunomoduladora).

i'm doomed! Benrer make sure
none of my neighbours can
replicate this virus...




Agente da Hepatite D - virus satélite Hepatites virais

+» Genoma: RNA fita simples circular - 1,7 kb

ribozyme - autoclivagem e re-ligagao AgHBs
% Envolterio protéico: AGHBS (VHB)

Genoma + Agdelta
(RNA)



Parte 2

HIV como modelo de patogénese
viral



« Firstisolated in 1983 from the lymph node of a patient with
lymphadenopathy in Paris; 2008 Nobel to Montagnier & Barré-Sinoussi

« 1984 blood test developed

« Electron microscopy and sequence analysis revealed HIV to be a
lentivirus, known group of retroviruses

Retroviridae

e Orthoretrovirinae (subfamily)
- Alpharetrovirus (Avian leukosis virus)
- Betaretrovirus
- Gammaretrovirus
- Deltaretrovirus (Human T cell lymphotropic virus 1, 2 ,3)
- Epsilonretrovirus (Walleye dermal sarcoma virus)
- Spumavirus

- Lentivirus (Human immunodeficiency virus 1, 2)



Mapa fisico do HIV-1. Genoma de um retrovirus
complexo.




What was the source of HIV-1?

o SIV first isolated from chimpanzee in 1989 (SIVcpz)

« Analysis of >7,000 chimpanzee fecal samples from 90 field sites
confirmed natural SIVcpz reservoir

« Only Pan troglodytes troglodytes and P. T. schweinfurthii harbor
SIVcpz
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Urina e fezes foram usadas para isolar SIVcpz pela Beatrice Han. Pontos amarelos sao

positivos por SIV. O mais préximo do HIV foi o do Congo (area vermelha no Oeste da
Africa).



HIV: de zoonoze para pandemia

@2\
M

' \ @ SIVmac \
Sykes's monkey Sooty mangabey

[SIVgsn/SIVmus/SIVmon)|
\ Pt.t. of central Africa

Chlmpanzee
[SivepZ]

Red-capped
mangabey

HIV-1
P& O
M

Western gorilla
L'Hoest's monkey Mandrill P s PO S e

Macacos do velho mundo infectados ha muito tempo por SIVs. SIVcpz (HIV-1) é um
recombinante entre Mona nonkey SIV e o Red-capped mangabey SIV. P&O sao infrequentes
em humanos e vem do SIVcpz de gorila. M&N, P&O sao 4 introducgdes independentes em
humanos.



Quatro ramos (taxa em vermelho) indicam as
entradas independentes do SIV em humanos

A Gag (488aa) B Pol (927aa) C Env/Nef (854aa)

IVgor-BPID1

SIVgor-BPID1S

of SIVgor-CP2139

SiVgor-BPID15
SIVgor-8PID3
o SIVgor-CP2135

SiVgor-CP2139
SiVgor-CP684

. HIV-1-0-ANT70
, _-.E'—_uw-n-o-wrsuo
SIVepzPts-TAN2 Sivgor8QgI02 | SiVgor-BQID2

SIVcpzPts-TAN2
o [ siVepzPrs-TAN3 SIVepzPts-TAN3
1 > .rl'. SIVepzPts-TAN3 [|°
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SN:NPTS TAN I 5 SNcplPts AN2

I8
&

>rof. Vincent Racaniello « Columbia University PNAS 112(2015) doi: 10.1073/pnas.1502022112



HIV-1 HIV-2

HIV-1 diversity

GroupM Group N Group O Group P

A B C DF G H J K CRFs

« Four groups based on sequence alignment
e Group M (main): 99% of all HIV-1 infections

e Group O (outlier): <1% of infections, limited to Cameroon, Gabon, neighboring
countries : -

e Group N: Only 13 cases, Cameroon
e Group P: Only 2 cases, Cameroon

e Each from an independent transmission event of SIV to humans

(2.5%) of all HIV-1 infections
« Subtypes F, H, J, K limited transmission (<1%)

Ba
@8
Bc
Oo
oF
@c
= ]

(= ]

LI

B CRFO1_AE
O CRFO2_AG
O CRFO3_AB
B Other CRFs
0 URFs

%
Central Africa

TRENDS in Mowauter Mesone




Transmission

« HIV is not a particularly infectious virus, not contagious like measles
virus (Ro 2-5)

« Not spread by respiratory, alimentary, or vector routes

United States Eastern Europe and
Central Asia

] Men having sex with men O Injecting drug users [T] Commercial sex workers and their clients [[] All others

Isolation of infectious HIV-1 from body fluids

Risk of transmission of HIV-1 e i

Fluid Virus isolation® of virus<
Cell-free fluid
Ear secretions 1/8 5-10
Sexual transmission Feces 0/2 None detected
Female-to-male 1in 700 to 1in 3,000 Mk us =
Male-to-female 1in 200 to 1in 2,000 # e el 1o
Male-to-male 1in 10 to 1in 1,600 s s <1
# Semen 5/15 10-50
Parenteral Sweat 0/2 None detected
Transfusion of infected blood 95in 100 Tears 2/5 <1
Needle sharing 1in 150 Urine 1/5 <1
Needle stick 1in 200 Vaginal-cervical 5/16 <1
Needle stick /AZT PEP 1in 10,000 Infected cells
Mother to infant Bronchial fluid 3/24 Not determined
» PBMC 89/92 0.001-1%"
Without AZT 1in4 Saliva 4/11 <0.01%
With AZT <1in10 » Semen 11/28 0.01-5%

Vaginal-cervical fluid 7116 Not determined




Primary HIV Infection: Clinical characteristics

« 50-90% of infections are symptomatic
« Symptoms generally occur 5-30 days after exposure
« Symptoms and signs
- Fever, fatigue, malaise, arthralgias, headache, nausea, vomiting, diarrhea

- Lymphadenopathy, pharyngitis, rash, weight loss, mucocutaneous ulcerations, aseptic
meningitis

- Leukopenia, thrombocytopenia, elevated liver enzymes
» Median duration of symptoms: 14 days
HIV (X4) HIV (R5)

a-chemokine
receptor (CXCr4)

B-chemokine
receptor (CCr5)

{ : B-chemokine
Saf-1 > (cCl 3,¢C1 4)



Primary HIV Infection

Crossing the
mucosal barrier

« Virus-dendritic cell interaction (no activation) R l
Macrophages Virus-host cell interactions
Infection typically with CCRS binding strains 0:0 and local propagation
AR
Importance of DC-SIGN (dendritic cell-specific, Icam-3 grabbing nonintegrin) °
O @
. s Infected, Infected,
« Delivery of virus to lymph nodes s

CD4* T cells CD4* T cells

Dissemination to
draining lymph nodes

« Active replication in lymphoid tissue

\
Lymph
« High levels of viremia and dissemination L @@ immune activation
[
'

« Down-regulation of virus replication by immune response

Establishment of
viral reservoirs

« Viral set point reached after ¥6 months GALT and other organized

lymphoid tissues

Sustained HIV production

l

Systemic dissemination

Virology Lectures 2017 « Prof. Vincent Racaniello « Columbia University of virus and infected cells Principles of Viroloay, ASM Press

Virus introduzido no sangue e faz contato com DC-SIGN (integrina especifica de células
dendriticas). As integrinas sao proteinas de adesao presentes na membrana celular
inseridas de forma transmembranica, com uma extremidade externa que se liga a
componentes da matriz e outra extremidade que se liga, através da proteina talina a
porcao do citoesqueleto constituido de actina. GALT “gut-associated lymphatc tissue”



Primary HIV Infection: Clinical characteristics

+ 50-90% of infections are symptomatic
« Symptoms generally occur 5-30 days after exposure
« Symptoms and signs
- Fever, fatigue, malaise, arthralgias, headache, nausea, vomiting, diarrhea

- Lymphadenopathy, pharyngitis, rash, weight loss, mucocutaneous ulcerations, aseptic
meningitis

- Leukopenia, thrombocytopenia, elevated liver enzymes

« Median duration of symptoms: 14 days

Gl associated lymphoid tissue following acute infection

HIV-

Absence of lymphoid
cell aggregates in
<+ terminal lleum




Host genes that determine susceptibility

b

= | -cod

Ccr5-delta32 mutation protects vs HIV-1 infection
Present in 4-16% of European descent
Stem Ce” therapy Cured German AIDS pat|ent (http://www.irology.ws/2014/09/06/the-berlin-patient/)

Disrupting ccr5 with nucleases, crispr/cas

Established HIV Infection

Active viral replication throughout course of disease

Major reservoirs of infection exist outside of blood

- Lymphoreticular tissues (Gastrointestinal tract - GALT)
- Central nervous system
- Genital tract

At least 10 x 10° virions produced and destroyed each day

T12 of HIV in plasma is <6 h and may be as short as 30 min



Santuarios & Reservatorios

Blood compartment Other compartments

Latently infected
CD4* lymphocytes

SR
Q Q t,, ~ 8.5 days
Q Q <1%
OO \em ©
. O

- Uninfected
1.6 days fua = 11 doys @@ @g @g@ CD4* lymphocytes
per oo, o
generation i {:’ @@@@@@@@ o S Q :,4 B,

HIV-1
ty/2 6h 1-7% CD4* lymphocytes
. infected with
defective viruses
Q Q Gt”z ~ 141 days

Uninfected, activated Long-lived cell populations
CD4* lymphocytes and T memory cells

Multipotent hematopoietic progenitor cells - latent reservoir

HIV-1 replica em linfécitos CD4+ células ativados. Outros compartimentos sao
infectadas como: (i) o tecido linféide associado ao intestino e (ii) células de memoéria
gue residem na medula e podem manter infecgao latente por HIV-1 pela vida toda do
portador.



Progressao

Asymptomatic phase Development
Acute (persistent state) of AIDS
1,200
™ CD8* T cells
1,000 B~ - ---===-=-=-c------ 58 ~.
— T e ‘\ B~ ~.
) 800 - W\ cps
9 ' anti-HIV
2 600 - *(esponse
o CD4* T cells
—
+ 400 -
3
o
200 -
‘g 0
s i
g Q 7]
g5 10
>E -
§ 102 LI T \\ I | | | 1 |
s 51015 2 4 6 8 10 12
Weeks Years

Time after HIV infection
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The variable course of HIV-1 infection

Typical Progressor

Rapid Progressor

Virus susceptibility mapping to MHC

Killing of
infected

self cells

19A97 A2

Infected self cell

Primary HIV Primary HIV
Infection  Clinical Latency AIDS Infection AIDS
I
0
c
; ;
S
[ o E.
B @
© -
= [
months years months
Nonprogressor
Primary HIV
Infection Clinical Latency
$ S
® L
o o
o <
@ 2
S e
| ?
c>|"*
months years

years

Elite HIV Controllers

« Individuals who maintain normal CD4 counts and undetectable viral loads (1-30
copies HIV RNA/mI of plasma) for >10 years in the absence of antiretroviral
therapy

- Estimated at 1/300 infected persons

« Associated with favorable HLA (MHC) types (esp HLA B57 and B27) and T-cell
responses (CD4 and CD8) to Gag

« Not associated with attenuated viruses

Sistema antigeno leucocitario humano HLA (sigla em inglés: Human leukocyte antigen), é
um complexo genético que codifica o complexo principal de histocompatibilidade (MHC)
humano. Situa-se no locus 21 do braco curto (p) do Cromossoma 6. Os genes HLA sao
altamente polimoérficos (diversificados em forma e com muitos alelos diferentes)
permitindo a grande especificidade do sistema imune adaptativo.



e <200 CD4+ T cells/ml

AIDS

« Protozoal: Pneumocystis, Toxoplasma, Isospora, Cryptosporidium, microsporidia

« Bacterial: Mycobacterium, Treponema

« Fungal: Candida, Cryptococcus, Histoplasma

« Viral: CMV, HSV

« Immune activation: HIV replicates better in activated T cells

« Malignancies: EBV lymphoma, Kaposi’s sarcoma, anogenital carcinoma

« Neurological symptoms: aseptic meningitis, myelopathies, neuropathies, AIDS dementia

Symptomatic phase

complex
Acute phase  ——»|  Asymptomatic phase —>»
Mononucleosis-like Often none, sporadically:
syndrome: Fatigue,
Lymphadenopathy Mild weight loss
Diarrhea, etc. Generalized
lymphadenopathy
Thrush
Oral hairy leukoplakia
Shingles
Establishment | _ | Continuous, low virus
of reservoirs production. Virus evolution

A. 200-500 CD4* T cells/ml:

Oral lesions, shingles, skin lesions

Low platelet count

Basal cell carcinoma of the skin

Headache

Genital warts

Reactivation of latent Mycobacterium tuberculosis

B. Fewer than 200 CD4* T cells/ml:
Protozoal, bacterial, and fungal infections
Viral infections and malignancies
Neurological symptoms




A | 1 p— L I

Infected, activated  Infected, activated HIV virions in
monocytes CD4" T calls capillary lumen

w?) D
Fusion of v {
nfected and | T
uninfected cells * = 2 g
SR
Multinucleated
glant cell
Neurotoxicity

Virus and viral —_—_—
proteins, cytokines

iesle:

Block
neuropeptide

g\: transmitter %(

/ / Neurologic
/ \\ | \ symptoms
J [

b’}\\ :’/)“\\(‘4\‘/

Neurological symptoms

(inflammatory: CNS toxicity) 4 (€O CCH) ~—__
118 o o Endothelin-1 (vasoconstriction)
. o
\
(CNS disease in children) Quinolinic acid @« ~= Nitric oxide (neuronal cell death)

1™ Arachidonic add
metabolites

) (CNS toxicity)

Platelet-derived

(Cytokines: CNS toxicity) < activation factor

Tnfa ILY10 Toxic factors
(heat stable, heat labile)

Mondcitos e linfdcitos T ativados e infectados passam
pela barreira hematocefalica. Liberam particulas virais
gue podem infectar astrdcitos e talvez
oligodendrdcitos.

Mondcitos fundem com célula da micrdglia formando
células gigantes multinucleadas.

Neurdnios nao sao infectadas mas sofrem
neurotoxidade, bloqueio de neuro transmissores
peptidicos e morte causados por particulas virais,
proteinas virais e citocinas infectadas.



HIV and cancer

« HIV-1infection leads to increase incidence of malignancy: 40% of
infected individuals

« An indirect effect of dysregulation of the immune system
- Absence of proper immune surveillance

- High levels of cytokines leads to inappropriate cell proliferation,
replication of oncogenic viruses (EBV, HHV8, HPV), angiogenesis

Kaposi’s sarcoma

« Described 1872 by Hungarian physician
« Pre-AIDS: mainly in older Mediterranean men

e Occurs in 20% of HIV-1 infected homosexual men, 2% of HIV-1 infected women,
transfusion recipients

« Infection with human herpesvirus 8 is necessary for development of KS



PROGRESSION TO AIDS/DEATH

30 -
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15 - ¢ Dual-therapy

Triple therapy

O
C
(7))
7))
o
| -
(@)]
o
o
i)
C
o
et
(V)
o
Y—
(@)
(@]
o~

8 9 10 11 12 13 14 15
JAMA 1998 & CMAJ 1999




Targets for intervention: HIV replication

Block
attachment

and entry

Fusion
inhibitors

. ~\
0 0 transcriptase
\ >/ inhibitors

Reverse

| transcription - Integrase & X
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Hemagglutination

Dilution

1:8,192

o
< N

-
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7

- Primeiro ensaio quantitivo para detecgao viral (neste ensaio o virus da influenza liga-
se a agucares na superficie de hemaceas).

- Otitulo é 512 unidades de hemoaglutinagdo. Veja que a 1:1024 forma-se um pellet
de hemaceas como nos controles sem virus.

- No primeiro pogo (1:4) o gene N (neuroaminidase) libera os virus das hemaceas e
impede a hemoaglutinacdo.
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