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Major Agents of VHF

ARBOVIRUS

; borne
Yellow fever v
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Fig. 1. Agents of viral hemorrhagic fever. Togaviruses, a large family of Arboviruses, are not
included because they do not cause the VHF syndrome.

Meltzer E. Infect Dis Clin N Am 26 (2012) 479-96
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ARBOVIRUSES -VH F- NON-ARBOVIRUSES

NON-VHF (encephalitis, arthritis)
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e Widely distributed Flavivirus in tropical/subtropical areas
e Human, monkey reservoirs

e Four serotypes (DENV 1-4)

e Transmitted by Aedes aegypti and Ae. albopictus

e Estimated burden

e 2-3.9 billion worldwide at risk
® 129 countries (70% of burden in Asia)
¢ 390 million infections/yr (96 million symptomatic)

e Most common arboviral disease reported in travelers

e Autochthonous transmission in non-endemic areas
e US (FL/TX/HI)
e Europe (ltaly)

www.WHO.int

Brady OJ et al. PLoS Negl Trop Dis 2012, 6(8):e1760.
Wilder-Smith A. J Trav Med 2021, 28(8).

Bhatt et al. Nature 2013, 496:504.

Osman S et al. 2021, 28(8).

Ae. aegypti

Ae. albopictus



Clinical presentation

ARBOVIRUS

.. : : Dengue Symptoms
e May be asymptomatic in 40-80% of infections b K

e Incubation 5-7 days (range 3-14)
e Febrile phase (2-7 days):

e Abrupt onset of fever, headache, retro-orbital pain, back pain,
myalgias, arthralgias

e Skin: Flushing erythema followed by rash (maculopapular,
morbilliform, petechiae)

e Possible: Lymphadenopathy, cough, sore throat, nasal congestion,
or Gl sx’s (N/V/D), hepatomegaly

e Labs: Leukopenia, thrombocytopenia, elevated transaminases

e May have minor hemorrhagic symptoms

e May develop “warning signs”

Joint pain

CDC Yellow Book, 2026 awe  CDC



Acute dengue rash (febrile phase)




Acute dengue rash (frile phase)

ARBOVIRUS

“white islands in a red sea”™




ARBOVIRUS

“Critical phase”

Convalescence
phase « Defervescence
» Increased capillary permeabilit * Recovery
(2-7 days) piffary p y ,
* Decline in PLT, rise in hematocrit * Reabsorption of

extravascular fluid
* Rash may desquamate

* Most (95%) recover without severe
illness

!

Severe dengue (5%):

* Dengue hemorrhagic fever

* Dengue shock syndrome Post-dengue

* Risk factors include: \ fatigue, other
Secondary dengue infection, symptoms
infancy, virulent strains, host Death

factors (<1-20%)




- ‘ Dengue diagnostic assessment

-
e Laboratory findings e Serologic
e Leukopenia e |gM (acute illness >3 days of symptoms)
e Thrombocytopenia e |gG appears later
e AST elevation e Acute and convalescent sera might be needed
* Increased hemoglobin (hemoconcentration) ° Antigen: NS]_
* Tourniquet test e RNA amplification (RT-PCR)

1gG

Sensitivity (%)

CDC

0 56 90 365
Days Post-Onset of Fever http://www.cdc.gov/dengue/clinicalLab/laboratory.html
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e Monitor for “warning signs”
e Supportive treatment

Dengue without
warning signs

Dengue with
warning signs

/4

[ ) N (@) N S A| DS | Probable Dengue Presence of warning signs: Oneofthe _
_ Live in/travel to endemic area « Abdominal pain or tenderness following manifestations:
e Ca reful ﬂ u |d ma nagement for  Persistent vomiting * Shock or respiratory distress due
Feverand 2 of tl_1e- * Clinical fluid accumulation to severe plasma leakage
severe d en g ue folicwing ilerii: (ascites, pleural effusion) * Severe bleeding, based on
= * Nausea/vomiting « Mucosal bleeding evaluation by attending physician
e Mortality in severe dengue may " Rash « Lethargy,restlessness » Severe organ involvement
. . . Aches. and pains L * Postural hypotension (such as liver or heart)
b e < 1 0/0 W It h go O d S u p p O rt I Ve s Toumlque‘t test pUSItIVG @ Pa[pab[e hepammega[y >2cm
* Laukopenia * Progressive increase
treatment * Any warning sign in hematrocrit

e Until dengue confirmed,
consider other infections, e.qg.
malaria, typhoid, leptospirosis,
rickettsia, septicemia etc.

Laboratory-confirmed dengue:

* Molecular techniques
* [gM or IgG seroconversion

CDC Yellow Book, 2026



= ‘ Den gue features (we give for granted)

Dangerous only in the secondary infection
Homotypic immunity

20% symptomatic / 80% asymptomatic



Dangerous only in the secondary infection?
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PLOS NEGLECTED TROPICAL DISEASES  https://doi.org/10.1371/journal.pntd.0012811.900

Z

RESEARCH ARTICLE

Dengue severity by serotype and immune
status in 19 years of pediatric clinical studies
in Nicaragua
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DENV1DENV2DENV3DENV4 DENV1DENV2 DENV3DENV4
Serotype

Federico Narvaez'?, Carlos Montenegro?, Jose G. Juarez?, José Victor Zambrana??,
Karla Gonzalez®*, Elsa Videa®, Sonia Arguello?, Fanny Barrios'?, Sergio Ojeda?,
Miguel Plazaola?, Nery Sanchez?, Daniel Camprubi-Ferrer®™, Guillermina Kuan®,
Gabriela Paz Bailey®, Eva Harris”, Angel Balmaseda***

Distribution by IR among severe cases

Fig 2. Distribution by immune response among severe dengue cases, PDCS and PDHS combined, Managua,
2004-2024. P, primary; S, secondary; IR, immune response.



https://doi.org/10.1371/journal.pntd.0012811.g002
https://doi.org/10.1371/journal.pntd.0012811.g002

Homotypic immunity?

ARBOVIRUS T

Table 1. Clinical Information on 4 Patients Who Developed Hometypic Dengue Virus (DENV) Reinfections The Journal of Infectious Discases - . h
1e
Ut |vm
MAJOR ARTICLE “”)S/\
Fatient, lime
Infection Age at First DENY Between Day of Physical Examination Clinical
Date Sex Infection, y Serotype  Infections, d  Category  Fewver Chinical History Finding(s) Diagnosis Homotypic Denglle Vlrus Reinfections ln Nicaraguan
1 M 13 1 341 o o L - .
Oct 2011 C 1 Sore throat, cough lemp, 39.2°C URTI, influgnza Chlldren
suspected Jesse J. Waggoner,* Angel Balmaseda,** Lionel Gresh,* Malaya K. Sahoo.” Magelda Montoya,” Chunling Wang,® Janaki Abeynayake,™* Guillermina Kuan,®
Benjamin A. Pinsky.'” and Eva Hamis®
Sep 2012 A 2 Headache, retro-orbital pain, lemp, 37.1°C; conjunctival  Severe
cemnacal lymphadenopathy, injection; erythematous dengue,
arthralgia, myalgia, rash, dry rash; cold extremities; hospitalized
mouth cyanosis; delayed
capillary refill
2 F 4 2 621 . - C .
Sep 2005 A 1 Headache, retro-orbital pain, Temp, 38.9°C; HR, 131 Classic dengue
Sk Among these 29
breathsfmin; BP, 90/60
mm Hg
May 2007 . .. e .. . C 1 Rhinorrhea, cough lemp, 37.4°C URTI b L °
3 o4 3 w InTection Palrs,
Qct 2009 A 2 Headache, cervical Temp, 39.0°C; conjunctival  Classic dengue
ymphadenopathy, myalgia, injection; generalized .
los= of appetite, rash maculopapular rash;
positive tourniguet test O I I | O y p I C
Sep 2010 C 2 Headache, ceracal lemp, 39.5°C; HR 112 URTI
lymphadenopathy, cough, beatsfmin; BR, 28 ° °
nasal congestion, loss of breaths/rmin; pharyngeal
appcitc, Mnorca, oo crythoma rerntrections were
ache
4 F 3 3 325 . .. .. . o .« o o 0
Dec 2009 C 1 Diarrhea, sore throat, loss of  Temp, 38.3°C; HR, 98 beats/ Diarrhea with I d e nt I fl e d I n 4 1 3 8 /0
appetite, hoarseness, cough min; BH, 32 breaths/min; dehydration o
pharyngeal erythema
Mow 2010 B 2 Intermittent abdominal pain Temp, 37.1°C Acute febrile

syndrome




20% symptomatic / 80% asymptomatic?

o -

ARBOVIRUS

A Inapparent Symptomatic All B Inapparent

DENV serotype
I DENV1 [ DENVZ [ DENVZ [0 DENV4

100 DENV1
2: & DENV2
1 - DENVZ
(@) 58 ® Serotype-specific epidemiological patterns of inapparent 2 DENV4 ]

CrusMark

versus symptomatic primary dengue virus infections:
a 17-year cohort study in Nicaragua

m Sandra Bos*, José Victor Zambrana*, Elias Duarte, Aaron L Graber, Julia Huffaker, Carlos M L P Aubree Gordon,
Guillermina Kuan, Angel Balmaseda, Eva Harris

Summary
LancetinfeceDis 2025;  Background Dengue is the most prevalent mosquito-borne viral disease and a major public health problem worldwide.
25:34656  Most primary infections with the four dengue virus serotypes (DENV1-4) are inapparent; nonetheless, whether the

Incide nce proportion of primary infections (%)

Cohortyear

Lancet Infectious Diseases, 2025;25(3):346-56
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Relative proportion of DENV serotype () Relative proportion of DENV serotype (%) Infection count Cohort year

Inciclence propartion of prirary infectians (%)

Figure 3: Serotype distribution in primary symptomatic and inapparent infections by serotype from 2004 to 2022 in the PDC5

(A} Pooled relative distribution of DENV serotypes circulating yearty in inapparent and symptomatic primary DENV infections across multiple imputations. Transparency was added in years with
infection count <30. The grey panel shows the total incidence of primary DENV infections. (B) Temporal dynamics of the percent of primary DENV infections by infection outcome (shown in upper and
lower panels) and serotype across imputations. The grey area covers the pooled incidence proportions of overall primary DENY infections by infection outcome. The x-axes show the cohort year; cohort
year 2021 ended in March, 2022. DENV=dengue virus. PDCS=Pediatric Dengue Cohort Study. *p=<0-05. tp<0-01. {p<0-001.



Misure preventive: evitare le punture di zanzara

RN
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Precauzioni contro le zanzare raccomandate dal CDC1?

Repellenti per insetti Camicie e pantaloni a maniche lunghe Controllo delle zanzare
= Registrati EPA: DEET, IR3535, = |ndumenti trattati con = Aria condizionata o zanzariere
picaridina, OLE, PMD, 2- permetrina = Rimozione dell'acqua stagnante?
undecanone

CDC, Centers for Disease Control and Prevention; DEET, N,N-
diethyl-meta-toluamide; EPA, Environmental Protection Agency;
FDA, Food and Drug Administration; IR3535, ethyl
butylacetylaminopropionate; OLE, oil of lemon eucalyptus; PMD,
para-menthane-3,8-diol.

1. CDC. Control and Prevention. Prevention. Available here. Accessed Oct 2025; 2. ECDC. Factsheet about chikungunya. Available here. Accesed Oct 2025;


https://www.cdc.gov/chikungunya/prevention/index.html
https://www.ecdc.europa.eu/en/chikungunya/facts/factsheet

DE NG U E This vaccine is history, production

Vaccine CYD-TDV

Type Live-attenuated

Application | 3 doses: 0, 6, 12 months, 0.5 ml s.c. _—
0 6 12 18 24 30 3 2 48 54 60 6
Time from MO (months)

Cumulative % hospitalised VCD

Backbone Yellow-fever vaccine (live)

{I T [ TTT F| seronegatives:

— BEZQ,’I; .D:D:D:D. Incidence of hospitalized dengue
B DENV-3 ‘I:-:D:I:' In vaccinated > unvaccinated
— SE\TM _____I_l_l_ subjects

—>Need of screening to exclude
seronegatives from vaccination

Wilder-Smith A. Presentation ESPID 2023,

mndifiad

Courtesy prof Steffen
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Vaccine CYD-TDV TAK-003

Type Live-attenuated Live-attenuated

Application |3 doses: 0, 6, 12 months, 0.5 ml s.c. 2 doses: 0, 3* months (*TBD), 0.5 ml s.c.

Backbone Yellow-fever vaccine (live) Live attenuated DEN2 virus

_ o (T (s e

- DENV-2 {111 | L] Nt ns2afnsab | s [nsta [ Nsab] Nss |

—p {1 T ] | I St | sza | Nszo | 3| s [ o | N5
i {1 | I St [ s2a | Nszo ) 3| s [ o | N5

Contains an attenuated DENV-2 strain plus 3 chimeric
viruses cloned into an attenuated DENV-2 backbone

Courtesy prof Steffen



Impact of the TAK-003 vaccine on dengue disease

by dengue
In people never virus type e
infected with
dengue virus 5 4% 459 88«
in the past

Dengue
61 % virus 3

by dengue
In people virus type /— (
infected with
dengue virus 64% 56« 80« 71
in the past

in the risk of Dengue
dengue disease virus 3

Overall reduction

NO, not observed:; ?, too few cases for researchers to study




Impact of the TAK-003 vaccine on dengue disease
leading to hospitalization

by dengue
In people never Vvirus type /-'
infected with
/ dengue virus 7 9% 7 8% 1004
in the past

Dengue
% virus 3

by dengue -
In people virus type
infected with
dengue virus 67 96« 100+
in the past

Dengue
virus 3

Overall reduction
in hospitalisations

?, too few cases for researchers to study




Long-Term Safety Before and After Booster of
Tetravalent Dengue Vaccine TAK-003 in Healthy
Adults in Dengue Nonendemic United States

INTRODUCTION

= Dengue Is the fastest-spreading vector-borne viral disease worldwide'?;
In 2024, =14 million cases were reported globally, the highest number of
cases ever recorded?

* Globalization, air travel, urbanization, and climate change, among other
factors, have also contributed to the spread of dengue wirus (DENV) into
nonendemic areas

= The World Health Organization currently recommends that TAK-D03 be
used In children aged 6-16 years In high-transmission areas*

» Evaluation of booster strategles Is key to characterizing long-term
protection® We have evaluated a booster dose of TAK-00Z vaccine
In both dengue-endemic and nonendemic areas; the latter will be
presented hereln

= The DEM-301 booster trial was conducted In dengue-endemic areas.

It demonstrated the long-term safety of TAK-00Z over -7 years of
follow-up after the primary vaccination

» The DEN-301 booster trial also showed continued dengue protection
and high level of protection against dengue hospitalization In both
sercnegative and seropositive participants
- Efflca y was maintained across all 4 serotypes In participants

opositive at baseline and against DENV-1 and DENV-2 In participants
seronegative at baseling
- Efficacy was observed against seronegative DENV-4 (previously not
assessed due to Insufficlent cases) and data suggested efficacy against
seronegative DENV-3 but remained Inconclusive

= The Immuncgenicity of the tetravalent, Iive-attenuated dengue vaccine
Qdenga (TAK-003) was assessed In the DEN-304 trial (NCTO3423173)
which demonstrated iImmunogenicity against all 4 DENV serotypes In
healthy adults living In nonendemic United States

OBJECTIVES

* The follow-up DEN-303 trial (NCTO3999996) aims to describe the
long-term persistence of the Immune response following primary
2-dose TAK-003 vaccination. In addition to the Impact of a single
TAK-003 booster dose, the long-term safety of TAK-D03 for up to
36 months In previously vaccinated participants from the DEN-304
parent trial (Unlted States) and safaty of the TAK-003 booster for
& months following administration were assessed

METHODS

+ A phase 3, follow-up trial evaluated the long-term safety, antibody
persistence, and the Impact of a booster dose of TAK-003, In healthy
adults In areas non-andemic for dengue (United States) (Figure 1)

RESULTS

* Demographic and baseline characteristics at trial entry and booster phase

are shown in Table 1

TAELE 1: DEMOGRAPHIC AND BASELINE CHARACTERISTICS

Maan aga at start of parent trial, y

FIGURE 1: DEN-303 STUDY DESIGN BY PARENT TRIAL (DEN-304)
Day 1({MO)
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lan Escudero,’ Vianney ~
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Long-Term Safety Before and After Booster
of Tetravalent Dengue Vaccine TAK-003 in

Healthy Adolescents in Dengue Nonendemic

Mexico

INTRODUCTION

+ Dengue |15 the fastast-spreading vector-borne viral disease wordwide';
In 2024, =14 million cases were reported globally, the highest number of
cases ever recorded®

* Globalization, alr travel, urbanizatlon, and climate change, among other
factors, have also contributed to the spread of dengue virus (DENV) into
nonendemic areas

+ The World Health Organization currently recommends that TAK-003 be
used In children aged 6-16 years in high-transmission areas®

* Evaluaticn of booster strategles Is key to characterzing long-term
protection® We hawe evaluated a booster dose of TAK-003 vaccine in both
dengue-endemic and nonendemic areas; the latter will be presented herain

# The DEM-301 booster trial was conducted In dengue-endemic areas.
It demonstrated the long-term safety of TAK-003 over -7 years of
follow-up after the primary vaccination

» The DEN-301 booster trial also showed continued dengue protection

and high level of protection against dengue hospitalization In both

seronegative and seropositive participants

- Efficacy was maintained across all 4 serotypes in participants
seropositive at baseline and against DENV-1 and DEMV-2 in participants
seronegative at baseline

- Efficacy was cbserved agalnst seronegative DENV-4 (previously not
assessed due to Insufficlent cases) and data suggested efficacy agalnst
seronegative DENV-3 but remained Imconclusive

+ The Immunegenicity of the tetravalent, Iive-attenuated dengue vaccine
Qdenga (TAK-003) was assessed in the DEMN-315 trial (NCTOZIL1E3T),
which demonstrated iImmunogenicity against all £ DENV seratypes In
healthy adolescents Iving In nonendemic Mexico Ciy®

OBJECTIVES

 The follow-up DEN-Z03 trial (NCTOZ999996) alms to describe the
long-term persistence of the Immune response following primary 2-dose
TAK-003 vaccination, In addition to the Impact of a single TAK-003
booster dose: the long-term safety of TAK-002 for up to 63 months In
previously vaccinated participants from the DEN-315 parent trial (Mexico)
and safety of the TAK-D03 booster for & months following administraticn

METHODS

* Participants who recelved TAK-00Z from the DEN-ZI5 parent trial were
enrclled In the DEN-303 trial and followed for up to 42 months
(63 months from first TAK-00Z dose) to assess safety (Figure T)

FIGURE 1: STUDY DESIGH - DEN-303 BOOSTER TRIAL

Dy 200

Dug 1250

Long-torm parsistance phase

a1 w1

st

= At month 63, they were randomized to recelve elther a booster dose of
TAK-003 or placeba

+ Diata are presented for those who recelved 2 doses of TAK-003 in DEN-315
with no major protocol violations In DEN-303 (per-protocol set)

= Serbous adverse events {AEs) and AEs leading to discontinuation were
collected throughout the trial duration

= Solicited local AEs were collected within 7 days, solicited systemic AEs
within 14 days, and unsolicited AEs within 28 days; medically attended AEs
were collected during the booster phase

.-.. -..._..‘ .

:.‘:’:"‘m— =

RESULTS
= Participant disposition and baseline serostatus are shown in Figure 2
= & total of 119 participants were enrolled, and 84 participants received the
booster (placebo, n=43; TAK-003, n=41)
- 15 participants did not recelve the booster (lost to follow-up, n=22;
withdrawal of consent, n=8; death, n=1; other, n=4)

» Demographic and baseline charactenstics for the placebo and TAK-003
groups were well matched (Figure )

FIGURE 2: (A) 43 PARTICIPANTS IN THE PLACEBO AND 41
PARTICIPANTS IN THE TAK-003 GROUPS COMPLETED THE TRIAL;
(B) DEMOGRAPHIC AND BASELINE CHARACTERISTICS AT TRIAL
ENTRY AND BOOSTER PHASE WERE WELL MATCHED

DEN-315 DEN-303
Trial Trial
Placsbo  TAK-003
N=M5"  (n=43)  (A=41)
4.5 us 144
%3 63 5.2
% 412/588 M19/581 463/517
Ethrictty, %
Hispanic or Lating w00 oo oo
Mor-Hispanie or
Lating “ @ @
Parunt trial sorostatus, %
Saranagatve (933} 40(930) 38(827)
Sarapositva BET 30} 3 (7.3)

e

LONG-TERM SAFETY OF TAK-003 PRIOR TO BOOSTER DOSE
« B (6.7%) serlous AEs were reported, none were related to TAK-002

=1 fatal case of a suspected hematolegic malignancy (possible leukemia),
unrelated to TAK-003

SAFETY OF BOOSTER DOSE

= Solicited local AEs were reported more frequently with TAK-003 (75.6%)
versus placebo {39.5%), but were mostly mild in severity (Table 1)

= Solictted systemic AEs were 6B.3% for TAK-003 versus 851% for placeba,
and were mostly miid (Table 2

= Unsolicited AEs were Infrequent and comparable between the TAK-003
(n=2) and placebo (n=5) groups; none were related to the vaccine and all
were mild

= Medically attended AEs were reporbed less frequently with TAK-003
(22.0%) versus placebo (37.2%)

» Mo vaccine-related deaths or serious AEs occurred during the booster
follow-up

CONCLUSIONS

= The DEN-303 trial In adolescents in Maxico Clty showed that the long-term safety of
foliow-up and the booster dose was wedl tolerated and consistent with the DEN-301 booster trial
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TABLE 1: TAK-003 BOOSTER DOSE WAS WELL TOLERATED IN AN
ADOLESCENT POPULATION
Salicitod Locall AEs - Safsty Sot-Boostar

—r-ﬂn. lﬂ)

Any solicited local AE (within 7 days)

N envalustad 43 -1
17 (33.5) Z1(756)
12 (27.9) 325 (ELOY
5 (15} & (45}
o o
42 -1
7 {40.5) Z1(756)
12 (28.6) 325 (ELOY
Modente 5 (N3 & (45}
Sewens o o
43 -1
o E (1456}
o S(R3)
o o
o o
42 -1
o S(R23)
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o o
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TABLE 2: TAK-003 BOOSTER DOSE WAS WELL TOLERATED IN AN
ADOLESCENT POPULATION
Solicttod Local AEs - Safety Sot-Boostar

_I-ﬂn. %) _m %)

Any sollcttod systomic AE (within 14 days)

N ovaluztad 43 r
Any 28 (BET) 28 (68.3)
Miid 16 (37.2) 8 (433}
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Sovers 2 (47} 3073)
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Savara 2{4.9)

Malalse

N ovalustad 43 40
Any 13.(30.2) n(275)
Mika 9 (209) &(15.0)
Modorats T 3075
Savers 123) 2 (500

Musclo pain (mysigia)

N ovalustad
Any 15(34.9) 18 (4500
Mikd N(25.6) 12 (300)
Modorats 4033 400.0)
Savara o 2 {500

Favar, °C

N ovalustad 43 40

1(23) 125
1(23) 1(25)
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TAK-003: Antibody-Dependent Enhancement?

100
¥

Cumulative incidence of participants with
hospitalised virologically confirmed dengue (%)

Number at risk

TAK-003, seropositive

TAK-003, seronegative

Placebo, seropositive

Placebo, seronegative
Courtesy prof Steffen
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2.5

2.0

04

9663
3714
4854
1832

Time since first vaccination (months)

9442
3634
4703
1774

8395
3616
4678
1761

9358
3598
4652
1753

9244
3539
4574
1733
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9143
3475
4498
1692

8479
3057
4168
1507

Almost 25 million
doses given RWE

No warning signs
in =8 years

No crossing of red
seronegative lines

Tricou V et al. Lancet Global Health. 2024; 12:e257-70



COMMENTI

Il booster non da benefici significativi per |la salute pubblica nelle regioni endemiche

ARBOVIRUS

'efficacia contro DENV-3 nei sieronegativi non e stata dimostrata

Nuova evidenza di efficacia contro DENV-4 nei sieronegativi

TAK-003 garantisce forme cliniche piu lievi in caso di infezione

La persistenza di Ab circolanti puo essere un utile correlato di protezione per i viaggiatori
Evidenza crescente di protezione mediata da cellule T (a partire da 8 gg dalla vaccinazione)

Dopo quasi 8 anni nessun segnale d’allarme in merito ad una possibile ADE



Cumulative incidence of seropositive participants with VCD (%)

06+

054

0.4

034

0.2

0.1

0.0

—— TAK-003

—rao  S@ropositives

.

I
T T T T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 1" 12 13 14
Time since first dose (weeks)
5 9652 9646 9645 9634 9628 9623 8,183 6,253 3,191
3 4840 4839 4835 4833 4832 4829 4072 3,152 1599 72

incidence of seronegative participants with VCD (%)

Cumulative

TAK-003: what happens after 15t vaccine dose?

0.7

| —— TAK-003 .
—ro Seronegatives
0.6
05 |
044
0.3+
024
0.1 I
0.0 T T T T T T T T T T T T T T T |
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17
Time since first dose (weeks)
3714 3713 3711 3711 3711 3708 3705 3704 3698 3697 3,694 3,316 2,607 1301 557 234 15 0
ebo 1,832 1,830 1829 1829 1,826 1,826 1824 1823 1822 1820 1817 1642 1,321 647 285 136 93 0

e Onset of vaccine effectiveness (VE) about 2 weeks after first dose of TAK-003

e VE up to 3 months 82.1%, no difference between seropositives and seronegatives

Petri E et al. Vaccine. 2024; 42:126309.
Ranzani OT et al. Lancet infect Dis. 2025 Aug 19; online.
Biswal S et al. N Engl J] Med 2019; 381:2009-19.

Single dose pre-travel OK

Courtesy prof Steffen
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l’\ INDICAZIONI PER L’UTILIZZO
~NEN A ItI DEL VACCINO CONTRO
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Societa italiana

di medicina dei viaggi

SOCIETA ITALIANA DI IGIENE
Medicina Preventiva e Sanita Pubblica LA D E N G U E e delle migrazioni

ARBOVIRUS

e La dengue non e ad oggi una malattia endemica in Italia: la vaccinazione
non é da considerare per la popolazione generale. Tuttavia, rappresenta
uno strumento di prevenzione opportuno per chi si reca in aree a rischio.

e || vaccino puo essere somministrato a tutti i soggetti di eta =2 4 anni,
sieropositivi e sieronegativi per dengue, senza bisogno di effettuare in
precedenza alcun test sierologico.
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ARBOVIRUS

e || vaccino non e raccomandato in modo routinario a tutti i viaggiatori.
Rimangono fondamentali le misure di protezione personale (indossare
abiti coprenti, preferibilmente chiari; utilizzare correttamente le
zanzariere; spruzzare secondo opportunita adeguati repellenti sulla cute
ed insetticidi sugli abiti ed in ambiente), che rappresentano la prima linea
di difesa contro la trasmissione della dengue.
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ARBOVIRUS

e La vaccinazione e particolarmente raccomandata per chi si reca in aree
endemiche o in zone con epidemia in corso, indipendentemente dalla

durata del soggiorno.

e |'efficacia € maggiore nei soggetti gia sieropositivi, che sono anche
guelli piu a rischio di forme gravi in caso di reinfezione: per loro Ia
vaccinazione assume ulteriore valore protettivo.
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e Le iniziali preoccupazioni teoriche sull’'uso nei soggetti sieronegativi
derivanti dall’utilizzo del precedente vaccino CYD-TDV e dovute alla
possibilita dello sviluppo di una forma di dengue grave a seguito
dell’infezione di un soggetto vaccinato ad opera del virus dengue di
sierotipo 3 o0 4, non hanno trovato riscontro nella pratica clinica: dopo
qguasi 8 anni di monitoraggio e circa 25 milioni di dosi somministrate in
Paesi endemici e non endemici, non esistono segnalazioni in letteratura
di tali eventi avversi legati a questa problematica.
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e Se sussista lindicazione alla vaccinazione, ma non fosse possibile
completare il ciclo vaccinale di due dosi prima della partenza, € comunque
raccomandata la somministrazione della prima dose, ricordando che la
protezione inizia dopo due settimane.

e |La seconda dose non eseguita prima della partenza va effettuata non prima
di 3 mesi e preferibilmente entro 12 mesi dalla prima.

= Per le controindicazioni si faccia riferimento a quanto usualmente indicato
per tutti i vaccini vivi attenuati.



