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HERPESVIRUS

= S3&0 uma das principais causas de doencas humanas associadas
a virus (mononucleose infecciosa).

= Quando a infecgdo acontece € para a vida toda do individuo.

O termo Herpes vem do grego e significa latente, cronico.




HERPESVIRUS

Virus envelopados, com capsideo icosaédrico.

Particula com 125nm de diametro.

Genomas: dsDNA, linear, grandes (124-295 kb)

Sao virus complexos (virions com ~35 proteinas diferentes)

Codificam uma variedade de enzimas envolvidas no metabolismo e sintese de DNA e
no processamento de proteinas.

Os tipos diferem na sequéncia do seu genoma e suas proteinas, mas sao semelhantes
em termos de estrutura do virion e organizagao gendmica.

Replicacao: Nuclear.

Montagem: Nuclear.



HERPESVIRUS

Home Contact
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= Order: Herpesvirales (3 Families) history
Family: Alloherpesviridae (4 Genera) history

= Family: Herpesviridae (3 Subfamilies) * history

= Subfamily: Alphaherpesvirinae (5 Genera)  history

Genus: /tovirus (2 Species)
Genus: Mardivirus (5 Species)
Genus: Scutavirus (1 Species)
Genus: Simplexvirus (11 Species)
Genus: Unassigned (1 Species)
Genus: Varicellovirus (17 Species)

history
history
history
history
history
history

= Subfamily: Betaherpesvirinae (4 Genera) history

Genus: Unassigned (3 Species)

history

= Subfamily: Gammaherpesvirinae (4 Genera)  history

Genus: Lymphocryptovirus (8 Species)
Genus: Macavirus (9 Species)
Genus: Percavirus (3 Species)
Genus: Rhadinovirus (9 Species)

Genus: Unassigned (3 Species)

history
history
history
history
history

Genus: Unassigned (1 Species)  history

Family: Malacoherpesviridae (2 Genera) history
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HERPESVIRUS

Envelope

Teguments
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HERPESVIRUS

Minimum of 11 glycoproteins
gl,gH and gB are conserved
Viral « Entry

envelope | , Egress

« Host evasion

e Cell-to-cell spread

Viral capsid

Viral dsDNA genome

DNA genome -
«120-220 kb Tegument proteins

« ~100 transcripts « Host RNA degradation

e 47-71% GC content « Viral gene expression

« Conserved Al-rich » Host evasion. |
regions (such as OriS) » Host cell activation




HERPESVIRUS

*= Organizacao do genoma

= Genoma formado por fragmento curtos e longos, orientados em
“qualquer” direcao, gerando 4 isbmeros

= Sete blocos de genes conservados.
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HERPESVIRUS

= Ciclo viral

Expressao dos genes precoces imediatos, precoces e tardios

[newly synthesized

nucleic acid]
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HERPESVIRUS

= Ciclo viral

= Expressao dos genes precoces imediatos, precoces e tardios
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HERPESVIRUS

Lipid envelope

Glycoproteins

Outer tegument layer

RNA ?
papel importante na reativacao o
processo de infecgao viral, incluindo a
replicagdo, a expressao de genes virais,
e a interagdo com o sistema imune do
hospedeiro

Tegument

Capsid =

RNA ?

RNA transcrito associado a laténcia
(LAT), é importante para a

manutenc¢do do virus em estado

latente nas células nervosas e para
a sua reativagao posterior, quando a

Inner tegument layer infecgdo se torna afiva.

DNA core



HERPFSViRUS REPLICACAO: ADSORCAO E ENTRADA

Binding to the host cell Fusion with the host cell membrane

Herpes simplex virus '
(HSVS) e EpSteIn—Bal’I’ Tethering Receptor-induced triggering Hemifusion Pore formation
virus (EBV) podem entrar
por fuséo da membrana Fusion with t plasma membrane Fusion with the edocytic membrane
celular ou membrana NARY \ARY
i 230 P <
endocitica e envelope ’_(éa X ._(éi_.
!
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DNA dupla fita: codifica
pelo menos 100
transcritos

Capsideo icosaédrico:
162 capsbmeros,
incluindo quatro
subunidades de proteinas

Tegumento, uma camada
amorfa de proteinas que
é liberada na célula
hospedeira apos a
infeccao

Envelope de bicamada
de membrana lipidica,
que é derivado da rede
trans-Golgi da célula
produtora

Glicoproteinas (pelo
menos 11) que estéo
incorporadas na
bicamada lipidica.

Capsid Tegument proteins

Stimulation of viral
» gene expression and
modulation of host cell
(8] (e} (9]

o
- o

Trans-Golgi
network

</ Viral DNA
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Nucleus

Immediate-early gene;/-ﬁ-\
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Initial viral transcription VAVYAVYAYA ﬂ Late genes
and evasion of the host \&, Structural
immune system proteins
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Early genes
DNA synthesis
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Nature Reviews Immunology 11, 143-154 (February 2011) | doi:10.1038/nri2937



HERPESVIRUS

REPLICACAO: MONTAGEM E ADQUISICAO DO ENVELOPE

I

Nucleoplasm Perinuclear space

mr Glycoproteins Y pUL17-pUL25 %! Tegument proteins

w pUL31-pUL34 MLamina x pUS3

Nature Reviews | Microbiology



HERPESVIRUS

REPLICACAO: MONTAGEM E ADQUISICAO DO ENVELOPE

Nucleoplasm Perinuclear space Cytoplasm ONM

I m Glycoproteins Y pUL17-pUL25 " pUL31-pUL34  #.i! Tequment proteins

Nature Reviews | Microbiology



HERPESVIRUS

REPLICACAO: MONTAGEM E ADQUISICAO DO ENVELOPE

TGN

Golgi

Cytoplasm

4.5’ Tegument proteins gVHS—VP16 = \/P22 TrgE—gl ]

Nature Reviews | Microbiology



REPLICACAO: VISAO GERAL




FAMILIA HERPESVIDAE

Trés subfamilias (Patogénicos em humanos):

= Alphaherpesviruses (HSV-1/HHV1; HHV2/HSV-2; VZV/HHV-3)
= Betaherpesviruses (HCMV/HHV-5; HHV-6; HHV-7)
» Gammaherpesviruses (EBV/HHV-4; HHV-8/KSHV)

Estabelecem infecgdes latentes e persistentes apds a infeccao primaria.

A reativacao acontece principalmente em periodos de imunossupressao.

A infeccao primaria e a reativagao sao mais graves em individuos
imunossuprimidos (pode haver manifestacao subclinica)



INFECTION i

HERPESVIRUS
INFECGAO LATENTE

Laténcia - Estado transcricional e traducional tnico do virus. O ciclo produtivo
nao funciona mas pode ser ativado a qualquer momento.

(b) Latent infection

reactivation reactivation

Manifestag¢oes
clinicas !!!

TIME (years) =g




INFECCAO
LATENTE e
REATIVACAO DO
HSV
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Initiation of infection
Receptor binding
Membrane fusion at plasma membrane or after endocytoss
Management of intrinsic responses by tegument proteins
Transpor t of nucleocapsid and tegument-assocaied IE-activators to nucleus
hjection of viral genome thr ough nuclear pores into nucleus
Genome chromatinzation and inital interactions with transcriptional machnery

Biological decision
Lytic replication Latency

Regulated cascade of lytic gene expresson Restriction of lytic gene expression
Management of host cell Expression of Btency genes

metabolism management of cell and host defenses

protein synthesis and stabity maintenance of virus genome

cel cycle

ntrnsic and innate defenses R gvation

Management of adap tve immune responses

Replication of virus genome

Virion assembly

Virion egress

Transmssion to uninfected cel in the same or different host

FIGURE 59.7. Herpesvirus biological cycle.




HERPESVIRUS
REPLICA(;AO DO GENOMA

= A replicagao acontece pelo mecanismo de “rolling circle”
formando repeticbes em tandem.

* Finalmente estes repetidos sao clivados.

@

@ Rolling-Circle DNA
Replication

One strand nicked by /‘ \
endonuclease
3 5

5 The free 3' end is extended by DNA
polymerase (reads 5—3’) displacing the
complementary template strand which is
copied in short segments by DNA polymerase
g. Replication proceeds until at least one new copy is made, multiple

copies may results chained together as a concatemer



Virus Epstein-Barr
(Herpesvirus 4)

(mononucleose infecciosa)



irus Epstein-Barr (EBV)




Virus Epstein-Barr (EBV)

= Mononucleose

R " N NN

= Faringite e adenopatias...



Mononucleose
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A mononucleose infecciosa é causada
pelo virus Epstein-Barr (herpes-virus
humano tipo 4) e caracteriza-se por

fadiga, febre, faringite e linfadenopatia. A
fadiga pode persistir durante semanas ou
meses. Complicacdes graves, incluindo
obstrucao das vias respiratorias, ruptura
esplénica e sindromes neuroldgicas,

ocorrem de maneira ocasional.



Virus Epstein-Barr (EBV)

Receptor: CD21 (linfécitos B e células epiteliais da naso- e orofaringe)

= Mais de 90% da populacdo mundial
esta infectada por este virus.

= E transmitido pela saliva infectando
as células epiteliais de orofaringe e
linfocitos B.

a EBV genome: latent genes EBEFE, EBER2
RN
1

Double-stranded DNA episome

EBNA-LP
EBNA2

= Etiologicamente associado com:
= Mononucleose

» Linforma de Burkitt,

= Doenca de Hodgkin

= Carcinoma naso-faringeo

| Expert Reviews in Molecular Medicine ©2001 Cambridge University Press




Virus Epstein-Barr (EBV)

( 6 As células epiteliais permitem o ciclo litico completo.

Os linfocitos B sao semipermissivos para a
replicacao viral. A infeccido pode ser latente ou as
células podem ser estimuladas e, eventualmente,

transformadas pelo virus.




HERPESVIRUS

Table 1 | Human herpesviruses

Name  Subfamily Sequence characteristics Cell types infected Pathophysiology
GC content % coding Lytic infection Latent infection
HSV-1 a 68% 79 Epithelial cells Neurons Orofacial infections,
(HHV1) encephalitis
HSV-2 a 70% 79 Epithelial cells Neurons Genital and neonatal
(HHV2) infections
VZV a 46% 89 Epithelial cells Neurons Chickenpox, shingles
(HHV3)
EBV Y 59% 68 B cells, B cells Infectious
(HHV4) epithelial cells mononucleosis,
lymphoma, carcinoma
CMV B 57% 79 Macrophages, Macrophages, Congenitalinfection,
(HHV5) lymphocytes, lymphocytes, retinitis, hepatitis
epithelial cells epithelial cells
HHV6 B 42% 79 (subtype A);  CD4* Tcells Monocytes, Exanthem subitum
82 (subtype B) macrophages
HHV7 B 36% 79 Tcells Tcells Exanthem subitum
HHVS Y 53% 83 Lymphocytes Lymphocytes Kaposi's sarcoma

CMV, cytomegalovirus; EBV, Epstein—Barr virus; HHV, human herpesvirus; HSV, herpes simplex virus; VZV, varicella-zoster virus.




Virus Epstein-Barr (EBV)

a Primary infection

Lytic

replication Latency llI Latency I/l Latency 0

Germinal
centre

Epithelium Memory

B cell



Virus Epstein-Barr (EBV)

b Persistent infection

Lytic
replication

Latency 0 Latency /Il Latency llI

Naive

Memory- B cell
T-cell
response

Germinal
centre

Epithelium



Virus Epstein-Barr (EBV)
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DIAGNOSTICO

Increasing Antibody Titer

4 IgM against

EBV VCA lgG against EBV VCA

,--—-——-—
/J EBNA 1gG
/
/
/
/
/
7
”
: T T T T T T T T T T 1
8 16 24

Weeks since Infection

IgM VCA 1gG VCA EBNA IgG

Acute Infection + +/- =
Previous Infection - + +




DIAGNOSTICO

O diagndstico é clinico ou feito por testes de anticorpos heterofilos.

Titer

1:320 =

1:160 —

1:80 —

1:40 —

120 =

1:10 =

Heterophile antibody

Infectious mononucleosis

IgM — VCA
(< 4 years)

IgM — VCA
(= 4 years)

Early Antigen

IgG — VCA

Nuclear Antigen

I
2 4

Months

Time




Laboratory Testing

Epstein-Barr virus (EBV), also known as human herpesvirus 4, is a gamma herpes virus that occurs only in humans.
Laboratory testing can help distinguish whether someone is susceptible to EBV infection or has a recent or past infection.

Healthcare providers can test for antibodies to the following EBV-associated antigens:

* Viral capsid antigen (VCA)
o Anti-VCA IgM appears early in EBV infection and usually
disappears within four to six weeks.

o Anti-VCA IgG appears in the acute phase of EBV infection,
peaks at two to four weeks after onset, declines slightly then
persists for the rest of a person’s life.

e Early antigen (EA)

Anti-EA |1gG appears in the acute phase of illness and generally
falls to undetectable levels after three to six months. In many
people, detection of antibody to EA is a sign of active infection.
However, 20% of healthy people may have antibodies against EA

for years. This photomicrograph depicts leukemia cells
e EBV nuclear antigen (EBNA) that contain Epstein-Barr virus using an FA
Antibody to EBNA, determined by the standard staining technique.

immunofluorescent test, is not seen in the acute phase of EBV
infection but slowly appears two to four months after onset of
symptoms and persists for the rest of a person’s life. Other EBNA
enzyme immunoassays may report false positive results.

¢ Monospot test
The Monospot test is not recommended for general use. The antibodies detected by Monospot can be caused by
conditions other than infectious mononucleosis. Moreover, studies have shown that the Monospot produces both false
positive and false negative results. For example, the heterophile antibodies detected by Monospot are often not
present in children with infectious mononucleosis. At best, the Monospot test may indicate that a person has a typical
case of infectious mononucleosis, but does not confirm the presence of EBV infection.

https://www.cdc.gov/epstein-barr/laboratory-testing.html



“Sindrome da mononucleose”

= Citomegalovirus (segunda causa viral mais importante)
= VZV

= HHV6

= Hepatite Aou B

= Rubéola

= HIV

Diagndstico Laboratorial:

= Sorologia (anticorpos contra proteinas de superficie, anticorpos
Heterofilos)

= PCR
= Biopsia

O tratamento é de suporte.



Virus Epstein-Barr (EBV)
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Virus Epstein-Barr (EBV)

Leucoplasia pilosa




Virus Epstein-Barr (EBV)

Carcinoma nasofaringeo

Carcinoma da nasofaringe (NPC):
= Tumor maligno do epitélio escamoso da nasofaringe.

= Aforma mais indiferenciada esta sempre associada
a infeccao por EBV.

= (Copias de EBV podem ser detectadas nas células
malignas de todos os NPC indiferenciados.

= As células malignas expressam EBNA-1 (algumas LMP).

= Linhagens celulares derivadas de NPC produzem
particulas virais infecciosas



Virus Epstein-Barr (EBV)

Normal Low-grade High-grade Nasopharyngeal
epithelium pre-invasive lesion pre-invasive lesion carcinoma
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LOH on chromosome 3p and 9p >
Inactivation of RASSF1A and COKN2A .
EBV latent infection

Telomerase dysreguiation BCL2 overexpression
—

LOH on 14q, 11q, 13q and 16q
Inactivation of EDNRS and TSLC17

Other genstic changes
(for example, in TP53 and E-cadherin)

Carcinoma nasofaringeo

Nature Reviews | Cancer



Virus Epstein-Barr (EBV)
Carcinoma nasofaringeo

of skull

Robert Morreale/Visual Explanations, LLC



Virus Epstein-Barr (EBV)
Carcinoma nasofaringeo

.
Hypopharyrix ?

Stage IVC Cancer



Virus Epstein-Barr (EBV)

Carcinoma nasofaringeo
RIGHT NOSTRIL

Right Eustachian v - Tumor in Vault
ube Orifice P af Nasopharynx

Floor of Right
Nasal Cavity




EBV: Carcinoma nasofaringeo

whole genome
hypermethylation of
tumour suppressors
or cpG demethylase

activation of DNA
methyltransferases (DNMTs)




PRENATAL: TORCHS

TOXOPLASMOSE
RUBEOLA
CMV
HSV, HIV
SIFILIS

« PODEM INFECTAR O FETO
+ OUTROS VIRUS PODEM INFECTAR E CAUSAR A MORTE DA MAE E DO FETO (EBOLA, INFLUENZA, LASSA FEVER)



Congenital CMV infection in pregnancy

Mother at risk of
CMV infection

/\

Detection of virus [+ve CMV-PCR, +ve
viral culture, detection of viral antigen]

| Serology for CMV IgM |

| IgM +ve | | IgM ~ve |
Serology for No active CMV infection [follow-up
CMV 1gG if suspected clinically of infection]
12G +ve IgG ~ve
Serology on serial
samples for CMV igG
—{ww]  [ex]
Y
a Maternal CMV
8G avidity assay infection unlikely
| LowAl | | High Al |
v v
Recent primary/active Infection occurred
CMV infection inthe past

v

| Assess at-risk fetus for infection |

|

Ultrasound, MRI

| Unremarkable

ventricu

Microcephaly, cerebral

lomegaly, brain

cakifications, echogenic bowel

v

| CMV-PCR or virus culture on amniotic fluid |

o]

e

Intrauterine CMV infection possible

| Intrauterine CMV infection likely

| | Intrauterine CMV infection possible

|

CMV-PCR, +ve isolation of CMV from saliva
or urine of neonate within 3 weeks of birth

v

Confirmed conge nital CMV infection




CITOMEGALOVIRUS (CMV)

Herpesviridae, DNA, icosaédrico, envelopado

Transmissao secreg¢des nasofaringeais, urina, saliva, semem, secrecoes

vagianais e cervicais, leite, tecidos ou sangue
Soroprevaléncia aumenta com a idade, area geografica e classe social

Infecta 60% de mulheres até a adolescéncia em paises desenvolvidos e

90% em subdesenvolvidos



CITOMEGALOVIRUS na gestacao

Infeccao primaria ocorre em 1 a 4%

Reativacao de Infeccdo em 10% de mulheres soropositivas

Infeccdo materna manifesta-se como febre leve, fadiga, milagia, renite,
faringite e dor de cabeca

Ac principal fator contra infeccao congénita, por isso mais comum em

paises desenvolvidos



CITOMEGALOVIRUS na gestacao

Transmissao vertical: ocorre em casos de infegcao primaria

CMV é o virus causador de infecgao congénita mais comum (0,2 a 2,5%)
Afeta nervos cranianos, surdez, SNC

Quanto mais avangada a gestacido menos grave a doenga no feto
Gestacao avancada inversamente proporcional a gravidade da doenca

Hepatoesplenomegalia no feto



CMV IgG Seroprevalence
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FIGURE 624. CMV seroprevalence in the
United States by age and race. (Reprinted
from Staras SA, Dollerd SC, Radford KW, et al.
Seroprevalence of cytomegalovirus infection
in the United States, 1988-1994. Clin /nfect
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HERPES SIMPLEX VIRUS (HSV)

HSV-1 e HSV-2

Herpesviridae, DNA, icosaédrico, envelopado

90% infecgdes sao inaparentes (seis meses)

Estomatite herpética (HSV1)

Vulvovaginite herpética (HSV2)

HSV-2 mais comum transmitido em mulheres (1:5 mulheres e 1:9 homens)

Transmissao através das mucosas: HSV1-ganglio trigemeo-latente, HSV2-
ganglio lombosacral-latente

Soroprevaléncia na populacao: 72% USA
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EPIDEMIOLOGIA DOS HERPESVIRUS

Wesem & Eastern EIIOP

& Central Asla
Q’“‘—“%%‘a “ 1.4 million

North America
135‘ mn':'lilon 21 million 4 "'"“°"E;7no%
on
N 110 million
460 South & South-East
Caribbean and 18 mﬁl’gn Asia
Latin America 4.1 million
1.64 million Sub-Saharan Africa 131 million
54 million 22.5 million Oceania
124 million 57,000
1.3 million
HIV Total: 33.3 million

HSV 2 Total: 536 million

FIGURE 60.19. Numbers of cases of herpes simplex
virus 2 infection in 2003 (redF™ and persons living
with human immunodeficiency virus in 2009 (black)
(UNAIDS) globally. (Capyright David Knipe )




LU X R Drugs for Herpes Simplex Virus

Infection Drugs Adult dosage*
Orolabial Topical
Acyclovir: 5% cream 5x/d x 4 d
Ointment
Docosanol 10% cream 5x/d until healing
Penciclovir 1% cream applied q2h while awake x 4
Oral
Acyclovir 400 mg PO 5x/d while awake x 4
Famcidovir 400 mg PO bid x 7 d
Valacydovir 2gP0qiZzhx1d
Genital
First episode Acyclovir 400 mg PO tid or 200 mg PO 5x/d x 7-10d°
Famciclovir 250 mg PO tid x 7-10d
Valacycbovir 1gPObidx7-10d
Episodic treatment of Acyclovir 800 mg tidor 400 mg PO tidx 3-5d
recurrences Famcidovir 125 mg PO bid x5 d
Valxcycovir 500 mg PO bid x 3 d
Suppression of recurrences Acyclovir 400 mg PO bid
Famciclovir 250 mg PO bid
Valacycovir 500 mg or 1 g PO 1x/d
Mucocutaneous Acyclovir 5 mg/kg V q8h x 7-14 d or 400 mg PO 5x/d
(immunocompromised x7-10d
Famciclovir 500 mg bid x 7-10d
Vabcydovir 500 mg or 1 gbidx7-10d
Enceph alitis Acyclovir 10-15 mg/kg IV g8h x 14-21 d
Neonatal Acyclovir 20 mg/kg NV g8h x 14-21d
Keratocanjunctivitis Triflundine 1% solution 1 drop q2h (max 9 drops/d)
Acyclovir resstant (severe Foscarnet 40 mg/kg IV g8h x 14-21d

nfection, immunocompromised)

*Dosage adjustment may be required for rena insufficiency.
*For savem initial genitd herpes, IV acyclovir (5-10 mg/kg qh for 5-7 d) can be used.

Noter Generic and trade names of drugs are as fdlows acyclovir (Zovimx), docosand (Abreval), penciclovir topical (Denavir),
famciclovir (Famwir), valacyclovir (Va trexd, triflurdine (Viroptic), and foscarnet Foscavi).



HERPES SIMPLEX VIRUS na gestacao

« Transmissao pelo canal de parto: herpes neonatal (80-90% dos casos)
« Transmissao Transplacentaria (mais rara)

1) branda: ocorre em cerca de 40% dos casos, lesOes na pele regiao ocular e

bucal

2) Encefalite: 15% de obito

3) Infeccao disseminada: lesdes necrotizantes no figado, pulmao, adrenais,
coagulacao intravascular (60% de 6bito)



HERPES SIMPLEX VIRUS na gestacao

Aborto espontaneo
IUGR

Parto prematuro
Infeccao congenita
Infeccdo neonatal

* Manejo da infegcao com antivirais

« CESAREANA EM CASOS DE
X LESOES APARENTES




HERPES SIMPLEX VIRUS na gestacao

* Presenca de anticorpos diminui o risco de infe¢cao

 Infeccao primaria no 2°/3° trimestre tem 30 a 50%

chances de passar ao feto

 Infecgao primaria no 1° trimestre tem 1% chances de

passar ao feto



HERPES SIMPLEX NEONATAL

Localizada na pele, olhos e boca (SEM- skin, eye, mouth)

Localizada no SNC com ou sem SEM, neonato apresenta
deficits neuroldgicos, cegueira, convulcoes e deficit
cognitivo

Disseminada (80% mortalidade)



VIRUS VARICELA ZOOSTER (VVZ2)

« Varicela (catapora)
* Herpesviridae, DNA, icosaedrico, envelopado




VIRUS VARICELA ZOOSTER

« Transmitido por perdigotos inalados
« Altamente contagiosos
» QOcorre principalmente na infancia

Incubacao Rash

15 dias 2 dias
e eemeeeseeeesneessneesaneesannens Transmissao




VIRUS VARICELA ZOOSTER na Gestacgao

Incidéncia de 0.7/1.000
Associado a alta taxa de mortalidade da mae e do bebe

Pneumonia por varicella durante a gestacao (10 a 20% tem)= 40%

desfecho em morte

Vacina, maioria das mulheres € imunizada antes de engravidar



VIRUS VARICELA ZOOSTER na Gestacao

« Sindrome congénita: resulta na reativagao do virus intra utero e primaria

no feto

 hipoplasia dos membros, microcefalia, hidrocefalia, catarata, IUGR e

retardo mental

* Risco de 0,4-2% de passar para o feto e causar sindrome congénita nas

primeiras 20 semanas de gestacao



VIRUS HERPEX ZOOSTER (VHZ)

« Herpes Zoster: adulto (cobreiro)
* Herpesviridae, DNA, icosaedrico, envelopado




VIRUS HERPEX ZOOSTER na gestacao

Incidéncia: 1/10.000

Risco congénito € infimo, pois mae tem anticorpos que previnem a

passagem do virus pela placenta

Infeccdo neonatal pode ocorrer em 10 a 20% dos neonatos se as maes

ficarem doentes 5 a 2 dias antes do parto

Bebes ficam doentes 5-10 dias apods o parto, e a mortalidade € de 30%



Mucosal

Tonsil T cells |

FIGURE 63.1. Model of the pathogenesis of varicella-zoster virus (VZV) infection. Primary VZV infection is acquired by inocu-
lation of mucosal epithelial cells of the upper respiratory tract. Replication at the site of entry allbws VZV transfer into tonsils and
other locd lymphoid tissues, where T cells become infected. Infection of dendritic cells in the mucosal egithelium may suppart virus
transfer to regional lymphnodes. VZV-infected T cells transport the virus to skin sites of replication via a cell-assodated vremia. After
a 10- to 21-day intarval, skin infection produces the vesicular rash associated with varicela (chickenpox) In the cowrse of primary
infection, VZ virions gain access to the sensory nerve cell body by retrograde axond transport or via T cel viremia to establish latent
infection within newons of the sensory ganghia. Epsodes of reactivation, during which V2V gains access to skin via anterograde
axonal transport, can cause symptoms of zoster (shingles).




Neurologic and Ocular Complications of VZV Reactivation
]
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FIGURE 63.16. Neur ologic and ocular complications of varicella-zoster virus reactivation. A: VZV-induced vascuopathy
and infarction Three-dmensiond time-of-flight magnetic resonance angiography of the Circle of Willis 5 months before infarc-
tion shows narmal anterior cerebral arteries (a), while the same analysis at the time of nfarction (b) shows maked narrowing
of antenor cerebral arteries, with a naw flow gap at the junction of A1 and A2 sagments of the right anterior cerebral artery,
indicating ocdusion on the right (kong arrow) and marked stenosis on the left (shart arrow ) (¢) Diffusion-wadhted image B value
1,000 shows restricted diffusion in the right anteror cerebral artery territory, indicatng acute infarction. Ugper right. Multiple
herpes virions with in a cerebral artery. Lower night. VZV antigen (red) in the media of a cerebral artery of a patient with VZVvas-
culopathy. B: Ganglionitis and intranudear indusions in 2ostersine harpete. H&E staining of the trigeminal ganglion (upper panel)
shows widespread chronic inflammation with fibrosis and loss of neurons Cells in some foci contain Cowdry type A intranudear
indusions (ammow, inset) indicative of virus infectiory the nflammatory cells are mainly mphocytes, with some plasma cels
larmowhead, inset) Immunohistochemicd staining of the same ganglion (lower panel) with mouse monoclonal antbody aganst
VZV |EB3 ndicates V2V antigen (brown staning)in mutiple cells throughout the ganglion. Adjacent sections stained with anti body
against HSV or with normal rabbit serum were negative (not shown). C: Fundus photog aph of a patient with V2V vasculopathy
and progressive outer retind necrosis. Note the diffuse retinal hemorrhages and whitening, with macular involvement D: MRI
anormality in a patient with VZV myelitis; note the longitudinal, serpiginous enhancing lesion




Table 2. Discovery (FinnGen) and replication (UKB) results for replicated viral/NDD pairs
D Virus_descripton Cohort HRVOR Cimn Clmax p N p, FOR

g

o CelPress Neuron

AD  viral encephalits, not elsswhere classified/unspecified” FinnGen 3072 1184 79.68 18%-12 24 1.266-11
OPEN ACCESS AD  viral encephalits, not elsswhere classified/unspecified” UKB 2206 547 8891 137E-05 3 5.47E-05
AD  virsl and other spacilied intestinal infections FinnGen 303 173 532  1.08-04 122 3.596E-04
AD  virsl and other spaciied intestinal infections UKB 309 193 496  26%F-06 19  1.RE-05
AD  influenza and pneumania® FinnGen 411 338 499  401E-46 2141 B.08E-45
Virus exposure and neurodegenerative e NN O T S
. A N N AD  menhgits® FinnGen 281 139 567 39503 33  7.47E-03
disease risk across national biobanks AD  menngis” UKB 6220 1835 2078 3211 & 2E-10
ALS  influenza and pneumania® FinnGen 181 135 243  70%-05 53  7.086-05
Kristin S. LBV‘I'IC,"Z‘S Hampton L. Laonad.l.z.a.a.s Comelis mwmmlhs Hirotaka Mdd'\.z,s Nicholas Jomson,‘-2 ALS  influenza and pneumania*® UKB g 6.02 10.490 1.08E49 76 5.38E-49
Sara Bandres-Ciga,' Luigi Ferrucci,® Faraz Faghri,’->* Andrew B. Singleton,'-* and Mike A. Nalls'.22." DEM  viral encephalits, not elsewhere classified/urspecified”  FinnGen 656 160 26.97 90503 48 2.17E-02
1Center for Alzheimer's and Related Dementias (CARD), National Institute on Aging and National Institute of Neurological Disorders and DEM  viral encephalits, not classified/unspecified” UKB 4012 1209 13314 161E-09 5 5.07E-09
f&?immmdméﬁrﬁg %stA DEM  omer viral diseases, not elsewhem ciassified” FinnGen 201 120 336 79803 144 2.17E-02
3Laboratory of Neurogenetics, National Institute on Aging, National Institutes of Health, Bethesda, MD, USA D6 ofher Wsl asman, Rot elaowham dssiecdt UKB 324 218 481 S0X-08 27 1.3E-08
“University of Tuebingen, Tuebingen, Germany DEM vira warts FinnGen 3.70 223 614 38FE-07 T4 3.07E-06
5Longitudinal Studies Section, National Institute on Aging, National Institutes of Health, Baltimore, MD, USA DEM  viral warts UKB 238 129 439  S31E-03 11 7.30E-3
5These authors contributed equally DEM sl influenza* FinnGen 507 306 841  304E-10 348 3.656-09
*Correspondence: nallsm@nih.gov DEM sl influenza® UKB 456 256 813 25807 13  5.10E-07
https://doi.org/10.1016/].neuron.2022.12.029 VR o p—— 287 240 343 G78E-31 3174 1.636-29
DEM  influenza and pneumania® UKB 612 548 685  163E-222 439 3.59E-221
DEM  viral pneumonia® FinGen 348 200 604  101E-05 104 6.04E-05
DEM vl pneumonia® UKB 444 190 103 S5%-04 6 8.78E-04
MS  hepesviral hemes simpiex] infections™ FinnGen 191 114 322 14502 19  2.60E-02
MS  hepesviral hemes simpiex] infections™ UKB 495 128 1912 20%&-02 3 4.056-02
MS  varcell-zoster vius (zoster hemes zoster]) * FinnGen 212 108 412 26802 11 3.88E-02
MS  varceln-zoster vius (zoster hees zoster]) * UKB 376 118  12.00 25402 5 4.57E-02
PD  viral hepattis® FinnGen 288 137 605 S13%-03 14  1.37E-02
PD  viral hepattis® UKB 220 106 455  34% 02 8 4.66E-02
PD  viral infections characterized by skin and mucous FinnGen 158 118 213 24403 77  1.37E-02
membrane Bsions
PD  viral infections characterized by skin and mucous UKB 246 170 356 18806 31  5.10E-06
membrane Bsions
PD sl influenza fnot pneumonia) ™ FinnGen 201 123 331  S7IE-03 36  1.37E-02
PD sl influenza fnot pneumonia) ® UKB 363 206 659 10505 13  2.49E-05
PD sl influenza® FinnGen 184 120 283  S48-03 51  1.37E-02
PD sl inflienza® UKB 431 250 743  15%-07 15  4.91E-07
PD  influenza and pneumania® FinnGen 172 148 189 12712 418  1.8E-11
PD  influenza and pneumania® UKB 298 262 338 13463 294 1.27E-62
VAS  viral and omer spaclied intestinal infections FinnGen 279 159 489  361E-04 45  5.086-04
VAS  viral and omer speclied intestinal infections UKB 526 231 11.85 73705 6 1.37€-04
VAS  varcell-zoster vius (zoster hemes zoster]) * FinGen 233 125 436 777-03 33  9.07E-03
VAS varcell-zoster vius (zoster hemes zoster]) * UKB 622 227 17.00 A3TIE-04 4 6.086-04
VAS sl inflienza® FinnGen 296 166 527 2304 71  4.13E-04
VAS sl inflienza® UKB 499 157 1588 63%-03 3 6.2E6-03
VAS  influenza and pneumania® FinnGen 462 381 558  17%-55 708 1.21E-54
VAS  influenza and pneumania® UKB 6789 540 853  963E-61 103  1.256-59
Discovery (FimGen, reporting hazard rtios) and replication (UKB, reporting ocds ratios) analyses showing the 22 repicated assocations batween
virus exp and newrodegenerative dissases. In this tabie N reflects the overlapping countof samples with both vins and neurodegeneratve dis-
ease exp _The final column for each phase denotes the FDR d pvaiue. Meninglis includes both virsl and bacterial codes.

*Denotes potentially opic virus coding derled fom EMR As a note, “hfluenza and pneumonia” is a super-set of “all influenza




