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Vacinas - Basico 1

Vaccines Mimic Infe

Vaccines deliver a killed or weakened pathog

hat generates “memory” cells primed to
ons or at least minimize iliness. e

VACCINE ADMINISTRATION DENDRITIC CELL MIGRATION AND INTERACTIONS %
A small dose of live but weakened virus is one common form of Loaded with foreign material (antigen), dendritic cells mature and migrate
vaccine, Injected into the skin, the virus will infect some cells to lymph nodes to interact with T cells and 8 cells, components of the

and slowly. “Innate” immune system cells, such as “adaptive” immune system. Displaying antigen and emitting cytokines,
macrophages and dendritic cells, engulf and digest foreign the dendritic calls induce T cells 1o mature into helper and killer types; the
material and infected body cells. Dendritic cells also emit helper T cells also signal to incite the killer T cells to attack infected cells
signaling chemicals called cytokines to sound an alarm. 3 gnd induce B cells to produce antibodies tailored to the pathogen. o

from: N Garcon & M Goldman. 2009. in Sci Am 301(4):52-59.



Vacinas - Bésico 2
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IMMUNE MEMORY
Some of the B and T cells become long-lived memory
cells, standing guard against a future infection.

‘ ‘ ‘ Infected cell

Attempted infection
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Memory T cells and B cells
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from: N Garcon & M Goldman. 2009. in Sci Am 301(4):52-59.




Vaccines work !

THEN

dnnual U5 diseasa cases in the 19005

VACCINES WORK

NOW

L% dispase cases in 2010

ITmaldkasdnrnasmerlrsninaral
FILSTURITTRRS DRFE TR R IR I ™) TIE-

Setara e I prewale e el
(RO T T TP TR R FUTEEIILTE ) I E L)

LRI NS I R

PERTIES13
230,111 Cmes

WIMWFS
TET M Craas

SMALLPOX

1tk o B Y Y
[t

DIFHTH LRIII
4Eh 2.
[ARE

HAEMEPHILLE I
INFLLUEKTSE PERTUSSIS
30000 Casen {pal) THER 2 -_. i

his

TETANUS
Ik e

MERSLEE
§1 Croas
PERTUSSIS
20,201 Cases
HEEMIPHILL S
INFLUEZRE NUWPS FUEELLA
1T Cases + 520 Casex b Gasas
a5
i Casas

MEASLES
I' ] L] e I

" TETANES Jold
MUNPS A Cases i SNILLPOE
THEM X Aer "
i e DIFETHEEIL HEl
ELEELLA 1 Canns
THEH -1""
MW
[R5
1 L] 1=
M bl

HAEMOFHILUE

INFLUENZAE © CDC. 2011. CDC




RECOMMENDED PEDIATRIC VACCINE EATI
IMMUNIZATIONS IN THE U.S.

ImPGCTO dOS several factors determine Human

the development of a vac © HiE——

. ] I m
vaC|nas cine: iIf the disease Is deadly
and how many and whom el Meningococcal
d' ’?ricas it alfects. "Childran are a
pe Ia priority in most cultures.” “ s Hepatitis A
[ ]
na mor.-'-ahdade says Anne Schuchat of the
centers 1or Disease Control G eyl Influenza
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nos USA, sl . Rota
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The Vaccines for Children (VFC) program helps

va CCi n es for Ch i I d re n ensure that all children have a better chance of

getting their recommended vaccines. VFC has

Protecting America’s children every day ~ helped prevent disease and save lives.

CDC estimates that vaccination of children
born between 1994 and 2021 will:

orevent 472 ’ ;3‘{?;

I“i"ion |”nesses more than the current

population of the entire USA,

(29.8 miliion hosptalizations)

help avoid . ‘JL

1 'osz'ooo greater than the
deaths population of Seattle, WA
save nearly $2.2 @ |
trillion in total . Ao~

societal costs e T 55,000 v ach Avaeeican
(that includes $479 bition m direct costs)

U.$. Department of

o www.cdc.gov/vaccines/vicprogram/




Impacto do PNV (Programa Nacional de Vacinagdo)

em Portugal
Década Década
1956-1965 1991-2000
Doenca Casos casos
Difteria 19 100 1 475 3t 1
Polio 2 723 316 0 0
Tetano 3 923 2 625 259 113
Tosse convulsa 14 429 873 204 K
)2 40 175 5 271 466 117

! - importados

adaptado de - P Valente. 2010. in Notic Med 11.02.2010.
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Vacinas - boatos & insinuagoes

One “environmental” factor that has been suggested
as contributing to the increase in autism spectrum
disorders (ASDs) prevalence is vaccination,
particularly vaccines for measles, mumps, and
rubella (MMR). This connection has been studied
extensively in epidemiological studies around the
world. A meta-analysis that integrated the results of
5 cohort studies and 5 case-control studies

for an association between
ASDs and vaccination or any of the components
of vaccines suggested to have a role in ASD
development.

from: Jeremy Berg. 2017. in Science 355(6326):669 - Editorial._“
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O medico é
um ceéptico
profissional

J Nina. 2024.
adaptado de S Novella. 2018
& ARR Feragen. 2017.




Hospital admession

30-year trends in

admission rates for
encephalitis in children
in England and the impact
of measles-mumps-rubella
o6 | Y vaccination
] | } / M Hospital admission rates for

(A) measles and (B) mumps

L B L S R R R B R R S R ARl 11l litis

Rates are for people aged 0-19
years in England. Dashed lines
Bt AN indicate points of introduction
JAT of the single-dose (1988) and
A A two-dose (1996) MMR
[y | vaccination schedules.
| MMR=measles-mumps-rubella.

THE LANCET

*ﬁﬁﬁ * o 1 from: MA Iro et al. 2017.
b Ll d b ' | in Lancet Inf Dis 17(4):422-430.
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ATTENUATED: Live
but weakened whole
VIrUsS or pacterium
Minimal reproduc
tion extenas
immune cells

exposure to antigen

INACTIVATED:;
Whole but “killed”
ind unable t
reproduce or to

dUse .Ii‘wr"'t\t'.

SUBUNIT: Fragments
of the ;L.l'.ha;;",vl‘a, such
S genetic materia
or external pro
teins, provide
ntigen for immune

cells to recoqnize

Vacinas

Tipos
Principais
de
Vacinas

from: N Garcon & M Goldman. 2009. in Sci Am 301(4):52-59.



ATTENUATED: Live
but weakened whole
VIrUsS or pacterium
Minimal reproduc
tion extenas
immune cells

exposure to antigen

O

without causing disease

INACTIVATED:;
Whole but “killed”
ind unable t
reproduce or to

dUse .Ii‘wr"'t\t'.

SUBUNIT: Fragments

of the pathogen, such

S genetic materia
or external pro
teins, provide
ntigen for immune

cells to recoqnize

S

from: N Garcon & M Goldman. 2009. in Sci Am 301(4):52-59.
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“A vulnerabilidade as
Doencas Infecciosas

e Tropicais é
universal,

dado que as fronteiras
seograficas nao protegem
da invasao dos diversos
agentes e vectores”

Medicina Tropical em Portugal: Presente e Futuro
Workshop dos Médicos de Medicina Tropical
Lisboa, Ordem dos Médicos, 23 Abril 2012

]
Professo Director SD
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Variola
Crianca
indiana

com
variola
major

grave

© Boehringer
Ingelheim. 1975.




centrifuga das lesoes

© RTD Emond. 1975




Smallpox
Epidemic transmission
and the Spanish
conquest of the
Americas.

Vectors trace the
diffusion of the
“smallpox epidemic” of
1518-1528.

The geographical extents

of the Aztec and Inca
civilizations at about the
time of European contact
are indicated for

reference.
|.
OXFORD

from: M Smallman-Raynor
& AD CIiff. 2012.

Oxford, Oxford University Press



Variola

Vacina:

A vacina da variola foi a arma que
permitiu tornar esta doenca na unica
infeccao até hoje erradicada de todo o

Mundo

J Nina. 2000, 2010, 2024.



Smallpox vaccination in Britain
Louis Léopold Boilly (1761-1845)
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In this cartoon,
satirist Gillray
caricatured a
scene at the
Smallpox &
Inoculation
Hospital at
St. Pancras,
showing cowpox
vaccine being
administered
to frightened
young women,
and cows
emerging from
different parts
of people's
bodies. The
cartoon was
inspired by the
controversy
over inoculating

against the

Print (color engraving) published June 12, 1802, dreaded disease,
authorship by James Gillray (1756-1815) smallpox.
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Smallpox Eradication progress

The year in which Smallpox was eradicated, by country ey
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Smallpox Eradication progress

Reported number of smallpox infections by world region

500,000

400,000

300,000
200.000 North America
Middle East and
100,000 North Africa
Sub-Saharan
Afnca
East Asia and
Pacific
0 . 1 South Asia
1920 1930 1940 1950 1960 1970 1977

Source World Haalth Orzanization (196%9-1938)

from: Sophie Ochmann & Max Roser. 2019.




Parchment signet

at Geneva on
December 9, 1979, by
the members of the

Global Comission
for Certification of

Smallpox

Eradication

&) Organization

photo reproduced in

Nathan Wolfe. 2011.
“The Viral Storm”.




Variola

Relatorio Final

da Erradicacao
Mundial da
Variola
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Vacinas

Vacinar: Contra que?
Com qué?
Quando?
A quem?
Em que sequéncia?
Como associar?

J Nina. 2010.



Na decisao de vacinar ponderar...

iy iy

J Nina. 2010.



Vacinas

Ponderar:
Zonas a visitar Profissdo
Duracdo da estadia Tdade
Objectivo da estadia Sexo
Doencas co-existentes Gravidez
Experiéncia anterior Aleitamento
Duragdo da imunidade Estilo de vida
Contra-indicagoes vacina Alergias
Efeitos secundarios Custo da vacina

Reaccoes locais a vacina Comodidade

J Nina. 2010.



Around the world
Kauto County, South Sudan

Vaccine tragedy in South Sudan
Disaster struck in May 2017 during an emergency campaign to stem a surging
measles outbreak in troubled South Sudan: Fifteen children were killed and 32
sickened by shots of a contaminated vaccine. The children, who received the shots
in remote Kauto county, died of sepsis and toxicity, according to a just-released
investigation by the country's ministry of health, along with the World Health
Organization [ and UNICEF JZX. The vaccinators, who were untrained and
unqualified to administer the vaccine, incorrectly used the same syringe to
reconstitute multiple vials of the vaccine over 4 days, instead of discarding it after
a single use, the investigation found. The measles vaccine is safe and effective, but
it must be handled carefully: kept cold, reconstituted with the right liquid, and,
once mixed, . The tragedy is not the worst to affect the
young nation, which has been shattered by war, famine, and now a cholera
outbreak. But it is especially distressing because it was avoidable. Still, experts
note, far more children will die if they are not protected from the highly contagious
measles virus.

J Nina. 2017. adapted from: New at a glance. 2017. in Science 356(6342):990.%




Ha riscos, mas com cuidados apropriados
podem ser minorados e ultrapassados




© Oklahoma Zoo



Dengue
Etiologia
Flaviviridae
RNA cadeia simples
Envolvidos por membrana
+ 30 nm diametro
~ F. Amarela, E Japonesa b, ...
4 serotipos!
5° serotipo descoberto em 2013!

1. D Normile. 2013. in Science 342(6157):415.



Flavivirus
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Seabird
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Virus de
dengue, em
ME

from: S Brown. 2013. in www.EzineMark.com



Dengue cycle

Dengue

€@B Zika
~ Chikungunya
b Yellow fever

7 \\:~
Aedes aegypli




Dengue
Reservatorio

Humanos

spp macacos SE Asia

spp macacos Africa
spp macacos Américas

J Nina. 2014.



Dengue
Epidemiologia

2.5 - 3.0 x 10° pessoas em risco
200 - 600 x 10° infeccoes / ano

58.4 x 10° casos sintomaticos / ano
(95 % IC: 24 - 122 x 106 )

13.6 x 103 % / ano (>99% SEA, India)
(95 % IC: 4.2 - 34.7 x 103 )
AN - N° casos x 30 nos ultimos 50 anos

T 1 criancas

T T época das chuvas

A [ ] [ ]
classes carenciadas: T meio rural,

" ° s
T “bairros de lata” - - -
adapted from: Donald S Shepard et al. 2016. in Lancet Inf Dis 16(8):935-941. F RIS - @ 3
&RF Chen et al. 2007. in Trans Roy Soc Trop Med Hyg 101:1106-1113. '




Sazonalidade do Dengue
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Dengue

Proportion
by
serotype
of 1944
clinical
1)) M\\%
strains
isolated
between
1994 and
2014, at
Bangkok




Situacao Epidemiolégica GOV.BR/5AUDE

0800 minsaude

CASOS E OBITOS POR DENGUE, CHIKUNGUNYA E ZIKA NO BRAZIL (1986 a 2023)
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nfection incidence
=~ 35 % / year

Asymptomatic Symptomatic
=75 % =~ 25 %

Dengue fever DHF / DSS
98-99 % 1-2 %
) Y

Ell} Death

Survwe

95-99,5 %

0,5-5 %

adapted from Margolis (2010); & Vaccine 2002; 3043-3046.



http://www.ncbi.nlm.nih.gov/books/NBK62526/#workshopoverview.r89
http://www.ncbi.nlm.nih.gov/books/n/nap13087/appendixes.app4/def-item/appendixes.app4.gl1-d64/
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Dengue:
graficos febre (linha)
e pulso (tracejado)

in L Rogers &
JWD Megaw. 1939.




Typical skin rash in an infant with dengue

Diffuse macular recovery rash in
an adult patient with dengue. The
rash may appear between 3 and 6
days after fever onset. Note the
‘islands of white’ of normal skin
surrounded by erythematous rash

from: NK Jones & S Yacoub. 2024.

in J Farrar et al (eds.). 2024.

in “Mason’s Tropical Diseases”,
Amsterdam, Elsevier, 1898 24t ed. 2024.







Dengue
hemorragico

Peters &
Gilles. 1991.




Severe (haemorrhagic) Dengue

v

-

- e | o
A <
Haematoma in a patient with severe dengue:
combination of increased vascular fragility, platelet dysfunctlon/thromboeytopenla,

and coagulation disorders is believed to explain its haemorrhagic manifestations
" ,

B

o 2 Minor bleeding, particularly around injection sites,
ﬁ" is a very common feature in dengue

<

e

/ from: NK Jones & S Yacoub. 2024.
\ in J Farrar et al (eds.). 2024.

in “Mason’s Tropical Diseases”,
Amsterdam, Elsevier, 1898 24t ed. 2024.

\




Crianca com dengue hemorragico

-

b |

— —
+J Genesio. 2012. in www.naturalunseanog.com



A severe dengue outbreak stretches to the limit the health
services response capacity in Dhaka, Bangladesh
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from: V Chandrashekhar. 2023. at November 30. RE= 360



Dengue

Clinica Gravidez
» 1 risco morte fetal

mOR dengue sintomatico 1,9
(CI-1,6-2,2)

mOR dengue severo 4,9
(CI-2,3-10,2)

> 1 parto pré-termo
mOR 1,26 (CI - 1,06 -1,49)

» Nao associado | peso a nascenca
» Nao associado a malformacoes

> Dengue # Zika

J Nina. 2018. adaptado de

RL Goldenberg & EM McClure. 2017. in Lancet Inf Dis 17(9):886-887,
E Paixao et al. 2017. in Lancet Inf Dis 17(9):957-964,

P Brasil & O Lupi. 2017. in Lancet Inf Dis 17(9):885-886

& LB Nascimento et al. 2017.

in Lancet Inf Dis in http//dx.doi.org/10.1016/S1473-3099(17)30169-X.




Virus attachment:

DC-SIGN
Mannose receptor

GAGs
? TIM/TAM proteins
Clathrin-mediated

Simple, accessible epitope:

(37

endocytosis

Virion

maturation e o o
»

@ sTar2
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f. »I\bl »
pH-dependent o DENV
fusi NS5

usion

IFNAR
signaling cascade
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Polyprotein translation
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/ Virion assembly

RNA replication
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STING NS28/3
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? TLR receptors

PRR signaling cascade

RLR receptors

Biology of Dengue Infection”

from: MS Diamond & TC Pierson. 2015. in Cell 162(3):488-492.



" > W e
b o e Adaptive immune
T | N
responses to dengue
| virus infection

- L

adapted from:

- G Screaton, J Mongkolsapaya,

' S Yacoub, S. et al.

“New insights into the
immunopathology and control
of dengue virus infection”.

in Nat Rev Immunol 15:745-759.

from: NK Jones & S Yacoub. 2024. in J Farrar et al (eds.). 2024.§ _'f': C
in “Mason’s Tropical Diseases”, Amsterdam, Elsevier, 1898 24 ed. 2024. e



Dengue
Fisiopatologia
A importante diferenca entre

Anticorpos Neutralizantes e Anticorpos Facilitadores

A complicar a “construcao” de uma vacina contra a dengue esta o
facto que o virus ocorre em quatro serotipos (mais um 5° raro e so0
no SEA) e a imunidade contra um dos serotipos nao garante
imunidade duradoura contra qualquer dos outros trés, dai a
necessidade de uma vacina tetravalente.
Pior, ser infectado com — e desenvolver imunidade para — um
serotipo pode ser o factor desencadeador que leva o doente a sofrer
uma forma mais grave da doenca, se subsequentemente infectado
com um serotipo diferente, um fenomeno conhecido como
facilitacao anticorpo-dependente.
Mas infeccoes com um 3° e/ou um 4° serotipo diferente,
se acontecerem, em regra provocam doenca ligeira.
from: Editorial. 2018. in Lancet Inf Dis 18(2):123.

J Nina. 2018, 2024.

|HE LANCET




Dengue

Fisiopatologia
A importante diferenca entre
Anticorpos Neutralizantes e Anticorpos Facilitadores

A fisiopatologia do dengue devido ao processo patogénico
mediado por anticorpos pode ser ainda mais complicado,
visto haver quatro virus de dengue diferentes, e que cada
um pode afectar de forma diferente infeccoes de dengue
subsequentes. Por exemplo, infeccoes com dengue virus 1
seguido de dengue virus 2, ou dengue virus 1 e depois
dengue virus 3, resultam em doenca clinica mais grave
que infeccoes em outras sequencias.

from: S Mahalingam et al. 2017. in Lancet Inf Dis 17(7):686-688 R g IS [_ ANQ [ T

& MG Guzman et al. 2013. in Arch Virol 158(7):1445-1459. }is}
J Nina. 2018, 2024.




Fisiopatologia e Imunopatologia do dengue

mosquito bite
* DENGUE VIRUS
L antibody
Virus ¥o Xy
Y
o

Neutralization Y® ®
or Opsonization

TNF-« 1L-6
\ vascular permeability
\? ENDOTELIAL CELLS
\ IL-1RA = $YFasl 4 VCAM-1 MCAM-1 AE-SELECTIN
trombocitopenia E ‘m
‘ TNF-u? IL-6 eNO ?
DIC

\ \ @ T
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Dengue
Vacina

-Vacina anos 70s: Exemplo falhango
(cross-reacting enhancing Acs)?
com Mortalidade nos
vacinados ll!

1 _ SB Halstead & EJ O’Rourke. 1977. J Exp Med 146:201.
& W Dejnirattisai et al. 2010. Science 328(5079):745-748.



Dengue

-Vacina anos 70s: Exemplo falhango
(cross-reacting enhancing Acs)?
com Mortalidade nos
vacinados !
-Condicionantes vacina: 1. Tetravalente
2. Indugﬁo AcCneutralizantes
(sem AC heterotipicos )
3. Segura

1 _ SB Halstead & EJ O’Rourke. 1977. J Exp Med 146:201.
& W Dejnirattisai et al. 2010. Science 328(5079):745-748.



Up-and-coming dengue vaccines

Manufacturers for the two dengue vaccines following Sanofi Pasteur's are collecting more data to evaluate safety;
results are expected by the end of 2018,

VACCINE MANUFACTURER VACCINE TYPE MECHANISM STATUS

Dengvaxia Sanofi Pasteur Live attenuated  Yellow fever vaccine backbone withkey  Inuse
genes from four dengue viruses

DENVax  Takeda Live attenuated  Dengue serotype 2 backbone with key Initial results
genes from other three dengue viruses late 2018

TV003/  National Institute of Allergy  Live attenuated ~ Wild-type strains with genetic mutations  Initial results
V005 and Infectious Diseases late 2018
and Butantan Institute

table: adapted from: L Schwartz et al. 2015. in Vaccine 33:3293.

from: D Normile. 2017. in Science 358(6370):1514-1515. Sc
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Powder and solvent for suspension for injection Sanofl Pastewr, inc.
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Dengvaxia

Seguranca +++
Elevada proteccao contra infeccao,
doenca, hospitalizacao, complicacoes,
e morte — em pessoas ja parcialmente
imunes
»> Parece aumentar estes riscos em
seronegativos, nomeadamente em
criancas dos 2 aos 5 anos
» Assim, s0 € recomendada para,
cumulativamente:
> Zonas hiperendémicas
> Criancas > 9 anos

from: Tikki Pang. 2016. in Lancet Inf Dis 16(8):880-882 JEZISH - LG
& M Aguiar et al. 2016. in Lancet Inf Dis 16(8):882-883.




Licenciada (ate finais de 2016):
Filipinas

Mexico
Brasil

El Salvador
Costa Rica

Licenciamento em analise (finais de 2016):

Tailandia
Indonésia
Malasia
Singapura

from: Tikki Pang. 2016. in Lancet Inf Dis 16(8):380-352. |Hulutitbitl



Dengvaxia

> casos graves e internamentos em
criancas que tinham tido dengue antes

de serem vacinadas, nas Filipinas

»> Suspeitas semelhantes noutros paises —
em pessoas ja parcialmente
imunes

» a WHO revé as indicacoes, tornando-
as muito mais restritas (ver WER 2018,
7/09 - No 93(36):457-476 & WER 2024, 3/05
- No 99(18):203-224, at http://www.who.int/wer)

24, . ';m_‘ N} World Health
J Nina. 2024. adaptado de WHO. 2018. ¥ Organlzatlon

"f*-....-*




Licenciada (ate finais de 2016) ou :

Filipinas — anulacao do licenciamento 2021

Meéxico
Brasil

El Salvador
Costa Rica

Licenciamento em reanalise:

Tailandia
Indonésia
Malasia
Singapura

Reanalise de licenciamento em inumeros outros
estados

J Nina. 2024. adapted from: Tikki Pang. 2016. in Lancet Inf Dis 16(8):880-882. IHE LANCE]



\ '\ Takeda’s QDENGA®
L e

N

» Vacina Dengue Tetravalente, viva, atenuada,

baseada no serotipo 2 mas modificado para

exprimir Ags dos 4 serotipos

» Aprovada na EU, 14-12-2022, e no Brasil, 10-04-2023

» Estudos da empresa com evidéncia de eficacia > 80 % e
boa seguranca, nomeadamente # Dengvaxia

» A empresa retirou candidatura a aprovacao pela FDA

J Nina. 2023. adaptado de [[PPOg EEy N LY



Takeda’s QDENGA®

WHO recommendations for endemic areas, May 2024:

1. Countries should consider introducing TAK-003 vaccine into
their routine immunization programmes for age 6-16 years but
only in settings with dengue transmission intensity (WHO
suggests a 60% seroprevalence threshold). Within the age range
of 6-16 years, WHO recommends the introduction about 1-2
years prior to the mean age of peak incidence. Until the efficacy-
risk profile in seronegative persons for DENV3 and DENV4 has
been more precisely assessed, WHO does not recommend the
programmatic use of this vaccine in low to moderate dengue
transmission settings.

2. Administration considerations:

2.1. 2-doses s/c to be spaced at a minimum interval of 3 months.

2.2. No maximum interval; 2" dose should be administered at the next
opportunity:.

2.3. TAK-003 1s not recommended for pregnant women, and pregnancy
should be avoid pregnancy for at least 1 month after vaccination.

Dengue vaccine (TAK-003) GRADE tables for consideration by the Strategic
Advisory Group of Experts (SAGE) on Immunization September 2023
& WER 2024 No 99(18):203-224.

&% Organization




SC injection
technique




Vacinas
Lembrar:

is everything

J Nina. 2012.



Takeda’s QDENGA®

WHO recommendations for endemic areas, September 2023:

2. Administration considerations:

2.4. TAK-003 1s contraindicated in persons with congenital or acquired
immune deficiency, including immunosuppressive therapies within
4 weeks prior to vaccination.

2.5. TAK-003 contraindicated in persons with symptomatic HIV or with
asymptomatic HIV and laboratory or other evidence of impaired
immune function.

2.6. No current recommendation has been made for a booster dose due
to lack of data, but dengue-naive persons are likely to require a
booster.

2.77. Co-administration of TAK-003 with yellow fever and hepatitis A
vaccines 1s supported by data. Countries could consider
coadministration with other inactivated, sub-unit or messenger
RNA vaccines, except for live vaccines (pending more data).

Dengue vaccine (TAK-003) GRADE tables for consideration by the Strategic gZcaSxy World Health
Advisory Group of Experts (SAGE) on Immunization September 2023 ¥y 0 [zat]
& WER 2024 No 99(18):203-224. 5izz Yrganization




Takeda’s QDENGA®

1. Studies to assess efficacy of TAK-003 against VCD caused by any serotype in
adolescents and adults 18 years and older have not yet been conducted. Only
immunogenicity results are available. Efficacy is inferred based on a
comparison of neutralizing antibody levels elicited in adults and among children
in whom efficacy data are available.

2. Evidence supports a moderate level of confidence that the true effect lies close to
the estimate of the effect on the health outcome.

3. There is no observed safety signal (non-dengue severe adverse events) associated
with TAK-003 among immunocompetent trial participants 4-16 years of age.
TAK-003 is not associated with a statistically significant increased risk of severe
dengue or DHF among immunocompetent children ages 4-16 who were
seronegative at baseline. A risk of excess cases of severe dengue or DHF cannot
be ruled out with the available data. Evidence supports a very low level of
confidence that the true effect lies close to the estimate of the effect on the health
outcome.

Dengue vaccine (TAK-003) GRADE tables for consideration by the Strategic gZcaSxy World Health
Advisory Group of Experts (SAGE) on Immunization September 2023 ¥y 0 [zat]
& WER 2024 No 99(18):203-224. rganization




WHO considerations for travellers




Takeda’s QDENGA®

WHO considerations for travellers

» Travellers from dengue non-endemic countries with previous travel-
related dengue (any serotype) may benefit from TAK-003 vaccination
to prevent a secondary dengue during future dengue risk travel.

» Dengue-naive travellers have less potential benefit from vaccination
than previously infected travellers and as well an unclear but likely
increased risk of dengue complications with a future dengue exposure
during travel.

» Frequent travellers, long-term travellers, migrants and long-term
expatriates have a higher likelihood of having had a dengue infection
in the past (and may therefore be seropositive) compared with first-
time or short-term travellers.

» Travellers need to understand that TAK-003 has not, yet, been showed
to confer protection against DENV3 and DENV4 if they are dengue-
naive; and that there 1s a theoretical risk of severe dengue 1f
seronegative individuals are exposed to DENV3 and DENV4, a risk
which currently cannot be ruled out with the available data.

Dengue vaccine (TAK-003) GRADE tables for consideration by the Strategic gZcaSxy World Health
Advisory Group of Experts (SAGE) on Immunization September 2023 ¥y 0 [zat]
& WER 2024 No 99(18):203-224. rganization




Takeda’s QDENGA®

WHO considerations for travellers

» Protection starts 14 days after the first dose and a VE of 81% has been
demonstrated between the 15t and 2™ dose, hence the 15t dose can be
given up to 14 days prior to travel to a dengue-endemic country. To
ensure the durability of the protection, a 2" dose is needed after a
minimum interval of 3 months. Based on current data on efficacy and
safety only travellers between 6 and 60 years of age should consider
vaccination.

» New vaccines tend to be costly in non-endemic rich countries and
dengue risk 1s very variable between regions of most endemic
countries. Mapping of estimated risk levels for specific sub-national
itineraries, such as 1s now done for yellow fever and malaria, may be
necessary, even 1f approximate and difficult.

Dengue vaccine (TAK-003) GRADE tables for consideration by the Strategic gZcaSxy World Health
Advisory Group of Experts (SAGE) on Immunization September 2023 ¥y 0 [zat]
& WER 2024 No 99(18):203-224. 5izz Yrganization




Takeda’s QDENGA®

WHO considerations for travellers

» National guidelines in non-endemic countries where TAK-003 is
commercially available are likely to remain permissive rather than
prescriptive pending more data.

» For travellers from 17-60 years of age the strongest indication would
be for long-stay or frequent travel to the highest risk destinations in a
dengue experienced traveller. Dengue-naive travellers to such high-

risk areas would benefit from specific information 1f available on the
likelihood of DENV-3 or -4 at the destination.

» Several other live attenuated dengue vaccine candidates remain in the
pipeline with the further goal of a balanced infectivity profile for all

four vaccine components. The option of waiting for one of them
should also be considered.

Dengue vaccine (TAK-003) GRADE tables for consideration by the Strategic gZcaSxy World Health
Advisory Group of Experts (SAGE) on Immunization September 2023 ¥y 0 [zat]
& WER 2024 No 99(18):203-224. rganization







ESTADOS SELECIONADOS PARA
VACIN AQ.EO DA DENGUE O Ministério da Saude
informou que 521
municipios brasileiros

foram seleccionados

para iniciar a vacinacao

RN contra a dengue via
apg Sistema Unico de Saude
(SUS) a partir de

Fevereiro.

publicado em 25/01/2024 - 10:41
por Paula Laboissiére - Reporter
da Agéncia Brasil - Brasilia

Fonte: Ministério do Sadde agéncianmﬂl{) o

EMPRESA BRASIL
LE COMUNICACAC
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Figure 2. Cumulative Incidence of Virologically Confirmed Dengue through

2-Year Follow-Up.

Shown is the incidence of symptomatic, virologically confirmed dengue o«
curring more than 28 days after injection through the end of the 2-year follow

up period. Analysis excludes results that did not follow standard operating
procedures for the reverse-transcriptase—polymerase-chain-reaction-assay

[ bars indicate 95% confidence intervals
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Figure 2. Cumulative Incidence of Virologically Confirmed Dengue through

2-Year Follow-Up.

Shown is the incidence of symptomatic, virologically confirmed dengue o«

curring more than 28 days after injection through the end of the 2-year follow
up period. Analysis excludes results that did not follow standard operating
procedures for the reverse-transcriptase—polymerase-chain-reaction-assay.

[ bars indicate 95% confidence intervals

) )24
: 2 ead )24 D 0
& allas ef a )24 ! e

4

ng ] I 4
D cases of I
] . ' /| N
eCt ¢ DIrta
Drevig
] ectlq

The New England
Journal of Medicine



3 vacinas para a dengue

L L4 Dengvaxia® - Sanofi Pasteur

Qdenga® - Takeda

20? - Butantan

J Nina. 2024.



O medico é
um ceéptico
profissional

J Nina. 2024.
adaptado de S Novella. 2018
& ARR Feragen. 2017.
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Thomas D Mangelsen / Comedy Wildlife Photo Awards 2019



A vida ¢ boa...
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