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CHRONOLOGY OF THE RETROVIROLOGY
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Descoberta do Virus Linfotropicos de Células T Humanas 1 e 2, os primeiros retrovirus
humanos identificados
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Mumia chilena revela presen¢a do HTLV-1 nos Andes ha mais de 1500 anos

*Novak K., Nature Medicine, vol 5, pg 1357 (1999)



Particula viral infectando uma célula




TRANSMISSAO CELULA-CELULA DO HTLV

CD4-~ T-cell conjugates

Tax protein
Gag protein cluster

Virus budding

Virion
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Dendritic cell

im Biofilm-like structure
Isolated infected CD4~ T-cell

Nejmeddine M, Bangham C R M. The HTLV-1 viroligical synapse. Viruses, 2010.



Resposta Imune anti-HTLV-1

Low Suppression

TGF-Band IL-10
Low Production Foxp3* Low Expression HTLV-1 Specific

Uninfected
CD4* T Cell

HTLV-1 Infected Pro-inflammatory Cytokines
CD4* TCell High Production

(i.e. IFN-7 and TNF-1)

Endothelial Cell

Fuzzi, et al., Life Sciences 2014



TRANSMISSAO

SANGUINEA

* Transfusdo produtos
celulares infectados;

* Agulhas contaminadas.

VERTICAL

* Amamentagdo;

* Transplacentaria.

SEXUAL

- Carga viral, sexo sem
protegdo;

* Mdltiplos parceiros;
- Tempo de exposigdo;

* Ulceragoes.

IMTFMUSP - LIM56



DISTRIBUICAO GEOGRAFICA DOS PRINCIPAIS FOCOS DE INFECGCAO PELO HTLV-1
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(A.Gessain and O.Cassar - 2012)
HTLV-1 HTLV-2
Principalmente no Sudoeste do Jap3o, Caribe, Africa Central e !Dr;napalmente populagdes nativas e usudrios de drogas
Ocidental, Sudeste dos EUA e América do Sul intravenosas

HTLV-1 - Brasil e Nova York
HTLV-2 - EUA e Europa

Gessain A & Cassar. Frontiers in Microbiology, 2012.
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Heredogramas de nucleos familiares com filhos soropositivos para
HTLV-1
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Legenda: Os quadrados brancos representam homens soronegativos para HTLV; os quadrados pretos representam homens soropositivos para HTLV-1; os quadrados brancos com barra representam homens falecidos
antes de serem testados; os quadrados brancos com sinal de interrogago (?) significa que n&o foi realizado teste soroldgico para HTLV. Os circulos brancos representam mulheres soronegativas para HTLV; os circulos
pretos representam mulheres soropositivas para HTLV-1; os circulos brancos com sinal de interrogagdo (?) significa que ndo foi realizado teste soroldgica para HTLV. Idade dos filhos abaixo da legenda correspondente



Risk factors associated with HTLWV-1
vertical transmission in Brazil:
longer breastfeeding, higher
maternal proviral load and previous
HTLV-1-infected offspring

SAurthor Mo Paiva®?, Tatiane Assomnet, Michel E. J. Hazxziot®, Jerusa Smisd?, Lz Souaguesioo I
Fonseca®, Cdinda do Carmo Luiz®, Augusto Cesar Penalva de Oliveira® & Jorge Casssb™*

Variables OR | | o= r

Maternal proviral load 326 1.43-7.44 0.005
Duration of breastfeeding 6.66 2.54-17.46 <20.001
Sibling with HTLV-1 infection 17.63 6.97-44.59 =< 0.001

rEspective mothers. Among the tested mother/child pairs, 41 (14.2%) were HTLV-1 positive,
that seven of 134 family clusters concentrated 48.8% of positive cases. Variables associated with a

POsITIVE T brenstferdimydurationsnibd-rsenthermateneRikielGf-eopiesr To=PENIC, mother's ags

at delivery =26 years old, and HTLV-1 in more than one child of the same mother. In a multiple logistic
regression, breastfeeding >>12 months, higher maternal PVL and > 2 previous HTLV-1-infected childrer
remained independently associated with the outcome. Thus, high maternal PVL and breastfeeding
beyond 12 months were independently associated with MTCT of the HTLV-1 infection. Our results
reinforce the need for both prenatal HTLV screening in endemic areas and for advising mothers on
breastfeeding.

SCIEMNTIFIC REPORTS | (2018) 87742 | DOI1:10.1038(s41598-018-25939-y



Multivariate analysis of HTLV-1 seropositive predictors among
vertically exposed children

Variables OR 1Cg5% p

Maternal proviral load 3.26 1.43-744 0.005
Duration of breastfeeding 6.66 2.54 - 17.46 <0.001
Sibling with HTLV-1 infection 17.63 6.97 — 44.59 <0.001

SCIENTIFIC REPORTS | (2078) 8:7742 | DOI1:10.1038/s41598-018-25939-y



TRANSMISSAO MATERNO-INFANTIL

Transplacentaria / amamentacao : 5-25%

e 162 criancas, 28 (17%) tornaram-se infectadas.

e Houve uma correlagao entre o HLA classe |
concordantes entre mae-filho

e Tempo de amamentacao (>6 meses);

e Carga viral de HTLV-1 da mae;

Biggar RJ, etal. JID, 2006



Prevaléncia de HTLV-1 em mulheres

Prevalence (%)
w

0
Age (years)
<=20
21-30
> 30

gravidas no Peru

W <=20

Total Andes Coast Jungle Lima
4/659 1/173 0/70 0/23 3/392
21/1303 4/385 3/189 1/61 13/664
17/530 5/210 2/102 0/19 10/199

J Acquir Immune Defic Syndr. 2006; 42: 604—609.



Prevaléncias estimadas para infeccio pelo HTIV-1/2 {confirmada por Western Blof ou

PCR) entre gestanies em diferentes estudos EEili{‘ﬂ'll{I@ icos realizados no Brasl
Local de esiudo N % [C95% Referencia

Salvador, BA 675 08 059-103  Bitiencourt AL e cols 2001°
Botucatu, SP 013 02 004-088  Olbrich-Neto ] e cols 2004"
Goidniz, GO 15485 001 006-017  Oliveira SR e cols 2006"

Mato Grosso do
Sul (Estadn) 2512 01 008-0.16 Flgueilﬁ-ﬁlhn EA e cols 2005®
Cuiabd, MT 2965 02 010-051 Presente estudo

Ydy et al. Rev. Bras. Med. Trop. 2009



Prevaléncia de HTLV em parturientes de SP - 2005

19300

EIA+
80(0,41%)

EIA-
19220

WB +
54(0,28%)

WB
inderminado

__9(0,05%)
WB neg

HTLV-1
40(0,21%)

HTLV-1e -2
3(0,02%)

HTLV-2
9(0,05%)

NT
2(0,01%)

17(0,09%)

Sabino E et al. Dados nao publicados




Prevaléncia de portadores de HTLV-1 na area de
Nagasaki no inicio dos anos 80

Table 1. Prevalence of HTLV-1 carriers of Nagasaki area in the
early 1980

HTLWV-1 carriers

Age .
Ag MNao. Mo Preva- P
v) letice
positives  tested oy
.L"..U_.
Case:
Children of carrier 1-10 17 - 91 8 o
mothers
Controls:
Pediatric patients® (—19 14 533 2.6  <0.001
Murse school
HEse mhea 1819 1 192 05 <0001
sndents
Medical school
Grieal SERee H— 7 488 1.4 <0001
sndents
Blood donors 16—14% 21 1,274 1.6 <)M ]
Pregnant women 187 o, UL a0 <Ml

a) Anti-HTLV-1 antibody was screened by the particle
agglutination assay of Fuji Rebio and confirmed by the
indirect immunofluorescence test.

b) Among 14 iatric patients who were itive for the anti-

& —
HTLV-1 antibody, 12 had received multiple transfusions for
leukemnia.

Hino S. Proc Jpn Acad Ser B Phys Biol Sci. 2011;87:152-66.



http://www.ncbi.nlm.nih.gov/pubmed?term="Hino S"[Author]
http://www.ncbi.nlm.nih.gov/pubmed/21558754
http://www.ncbi.nlm.nih.gov/pubmed/21558754

Prevaléncia de HTLV-1 entre maes de pessoas
portadoras

Table 2. Prevalence of HTLV-1 carniers among mothers of

CAITIETS
Mo No. Prevalence
positivies  testod (6]
Mothers of pregnant carriers™ G™ M Th
Mothers of carrer school children®™ 124 13 (2

.

Elevado risco de positividade entre maes
de pessoas vivendo com HTLV-1

Hino S. Proc Jpn Acad Ser B Phys Biol Sci. 2011;87:152-66.



http://www.ncbi.nlm.nih.gov/pubmed?term="Hino S"[Author]
http://www.ncbi.nlm.nih.gov/pubmed/21558754
http://www.ncbi.nlm.nih.gov/pubmed/21558754

Numero de células infectadas no leite materno

15

Mumber of cases
—
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Number of cells in breast milk {log [cells/mL])

Fig
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carrier mothers. Morphologically, 90% of them were maco-

1. Histogram of cell concentrations in breast milk from

phages. Roughly 1% of Ficoll /Conrayv-purified mononuclear cells

were producing HTLV-1 antigens after culture for 4 weeks

Hino S. Proc Jpn Acad Ser B Phys Biol Sci. 2011;87:152-66.
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Transmissao de HTLV-1 pds-inoculagao de leite
materno in vitro
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I
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anti-HTLV-1antibody titer (IF)

N
)

-
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Number of cells inoculated (x 107t:ells)

Months after the first inoculation

Hino S. Proc Jpn Acad Ser B Phys Biol Sci. 2011;87:152-66.
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Efeito da uso formula ou amamentacao
materna na transmissao do HTLV-1

Table 3. Effects of feeding practice on mother-to-child infection
of HTLV-1 in children born to carrier mothers in terms of bottle
feeding, and breast-feeding for <6 months or =6 months™

Tested Infected P
Feeding ) 1
method No. cases No. cases Imzléiem:e Chi Ht‘]?li—l]ﬁ'{-‘:d
(%) test

Bottle-feeding 1,152 20 2.5 b)
Breast-feeding

<6 months 202 15 7.4 = ().001 b)

=6 months 365 74 20.3 =0.001 <0.001

Hino S. Proc Jpn Acad Ser B Phys Biol Sci. 2011;87:152-66.
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Prevenc¢ao da transmissao do HTLV-1 pelo leite
materno: Beneficio da triagem soroldgica

Table 5. Summery of APP Nagasaki: Screening and prospect

Estimated No. cases Calculated

Total pregnancies in the

Nagasaki Prefecture 281,324
(1988-2006)

Screened by APP Nagasaki 208,463 74%
Positives 7.265 3.5%
Bottle-fed 6,500 90%

" vithont imtervention) 2
with bottle-feeding” 2.5%

Estimated reduction

by APP Nagasaki
Infection® 20% 5.200
ATL incidence in future? 5% 260

Hino S. Proc Jpn Acad Ser B Phys Biol Sci. 2011;87:152-66.
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Projecao do efeito de coorte nas mulheres gravidas ao
longo dos anos: Coorte de Nagasaki
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Projecao do efeito de coorte nas mulheres
gravidas ao longo dos anos: Coorte de Nagasaki
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Fatores de risco em mulheres gravidas no
estado de Mato Grosso

116.689 testadas entre 2002-2005: Prevaléncia: 153 (0.13%)

Provavel modo de transmissao:

Mae infectada: 41%
Parceiro com HTLV: 26%
Transfusao: 13,1%
Desconhecido: 15%
UDI: 5%

Fabbro et al. 2008



Patogenia

Cerca de 1%-5% dos individuos infectados podem desenvolver
doencas associadas ao HTLV-1:

® ATL: Leucemia de células T do adulto
® HAM/TSP: Mielopatia associada ao HTLV-1

® Além de outras doencas de carater inflamatorio



severe

Motor disability

mild

i

Types of the HAM/TSP progression

Rapidly
progressive
Slowly ¢ \’;,
progressive AT A
-> - ‘«,f“v.:"
[
Less progressive
Mild and less progressive
>
| | | | | | || | | —
e fMirome?
10 20 (years)
Period from the disease onset
Yoshihisa Yamano* and Tomoo Sato puugffhﬁﬂ mmf%;g %
MICRO BIOLOGY duai: 10.33-13-9.I'fmid:=.2012_0m-39




Risk Factors Predisposing to HAM/TSP

HTLV-1 proviral load (PVL)

Virus diversity

Host genetics (HLA, and genetic polimorphism)
Other risk factors (age, gender, and route aquisition)

S\

%Q



Host response to HTLV-1

Inflammation

Cytotoxic T lymphocytes
T helper cells
Regulatory T cells
Natural killer cells
Antibody response




HYPOTHESIS

Chromosome 19q13

Thoracic Spinal Cord

IFN-lambda

MIP1alpha  gliacells Infected cell

|

PBMC Basal Proliferantion
HTLV-1 Proviral Load




Achados clinicos e histopatologicos da ATL




Dermatite infectiva do adulto

Figure 1. Case 2. infective dermatitis associated with HTLV-1 (IDH) - Erythematous scaly
lesions on face and scalp.

Okajima et al. 2001. Tese doutorado



Dermative infectiva no adulto: Uma nova sindrome associada ao HTLV-1?

Okajima et al. 2001. Tese doutorado



Fluxograma de Diagndstico HTLV (IIER/IMTSP)

AMOSTRA (soro

ou plasma)

)

ELISA 32 Geracao

(+)/(ID)

\ 4

Western Blot

Amostra Negativa

Amostra Negativa p/ HTLV 1 e 2

Positiva

Amostra Indeterminada ou

I

Nested-PCR

Amostra Negativa

Amostra Positiva

|
RFLP

Amostra Positiva Amostra Positiva
HTLV-1 HTLV-2




DIAGNOSTICO LABORATORIAL

e Métodos de Triagem

Ensaio imunoenzimatico ( 12, 22 e 32 geracao)
Aglutinacao de particulas (latex/ gelatina)

e Métodos Complementares/Confirmatorios

Western Blot (WB)

Imunofluorescéncia Indireta (IFI)

e Testes de Biologia Molecular

PCR
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