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Economic costs of dengue are significant
and
likely to be even higher than estimated

* Direct
— Maedical care
— Surveillance and reporting

— Prevention
e Vector control and education

* Indirect
— Premature mortality
— Lost productivity (work/school) during infection
— Lost productivity of those caring for infected people



OBJECTIVES:

2012-2020

GOAL:
TO REDUCE THE BURDEN OF DENGUE

* To reduce dengue mortality by at least 50% by 2020*
e To reduce dengue morbidity by at least 25% by 2020*
e To estimate the frue burden of the disease by 2015

* The year 2010 is used as the baseline.

Technical element 1:

Diagnosis and case
management

S

Technical element 2:

Integrated surveillance
and outbreak
preparedness

N,

Technical element 3:

Sustainable vector
control

_/

Technical element 4:

Future vaccine
implementation

Global strategy for dengue prevention & control,

@;lement 5:

Basic operational
and implementation

research

~—

ENABLING FACTORS FOR EFFECTIVE IMPLEMENTATION OF THE GLOBAL STRATEGY:

advocacy and resource mobilization
partnership, coordination and collaboration

communication to achieve behavioural outcomes
capacity-building

monitoring and evaluation




PREVENTION

Control of mosquito

Vaccine
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»»> Thailand could face one of the largest
dengue fever epidemics yet with the
Public Health Ministry anticipating that
over 120,000 people could contract the
virus this year.

That would surpass the number of
infections during the major outbreak in
2010,

Last winter’s warm temperatures and
sporadic rainfall were obvious signs that
a major dengue outbreak was due this
year, health officials say.

More than 28,000 cases of dengue
fever were reported between October to
December last year even though winter
is not the peak season for the disease,

The number of dengue cases contin-
ued to rise from January, with nearly
82,000 reported infections and 78
fatalities as of Friday, public health
permanent-secretary Narong Sahameth-
apat said. Most of the fatalities were
aged between 15-24 years,

I'he figure is three times higher than :

the same period last year, said Dr Narong, |
who heads the ministry’s anti-dengue
efforts.

been recorded in Thailand, with more
than 170,000 cases reported in 1986,
and 118,700 people infected in 2010,

The dengue prevention operation is
at its most intense during the rainy season
— from this month to September —
when mosquitoes breed rapidly.

"But this discase cannot be controlled
just through the work of the ministry,”
Bureau of Epidemiology director Pasa-
korn Aknrasewi sald. It needs a chain
of actions.”

Dr Pasakorn said the disease control
programme needs to work with other
agencies and with local communities.

At the start of this year, the cabinet
ordered various ministries, such as the

I'wo major dengue outbreaks have §

Bangkok Post Sunday, July 28, 2013
CHANGE IN CLIMATE HELPING MOSQUITOES THAT CARRY THE DISEASE THRIVE

Record dengue epidemic |

surveillance programme, which aims to
terminate the breeding grounds for
dengue-carrying mosquitoes,

Hospitals nationwide are also on alert.

So-called “'dengue comers’” have been
set up at hospitals to screen patients
with dengue-like symptoms to make a
fast and efficient diagnosis.

“But the level of discase control effi-
ciency is different in each area,” Dr Pasa-
korn said.

According to public health teports,

including Chiang Mai, Chiang Rai and
Mae Hong Son.

A number of cases are also being found
in northeastern provinces such as
Phetchabun and Loei.

Most cases are reported in remote
communities which are difficult to reach,
such as those in mountainous areas
where disease prevention knowledge is
poor and the vector control and surveil-
lance programme is absent.

Some of these areas are inhabited by

I'he key activity in the dengue pre-+

vention programme i§ vector control,
authorities say. Weak yector control at
community levels allows Aedes mos-
quitoes, the carriers of denglie fever, to
reproduce rapidly.

Society of Strengthening Epidemiology
president Rungrueng Kitphati  said
changes in the climate might have helped
the Aedes mosquitoes in “‘growing
stronger and living longer”’.

\Anny Southeast Asian  countries,
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SPRAY AND KILL: A
public health worker
sprays insecticide to
kill mosquitoes in
the Huai Kwang area
earlier this month.

rainfall, and such conditions benefit the
dengue-carrying mosquitoes, he said.

Scientists have found that the Aedes
mosquitoe’s life span has increased from
one to two months.

Normally, the mosquitoes feed in the
day, but Thailand’s warmer climate
allows them to feed at night too, Dr
Rungrueng said. He suspects the chang-
ing climate has played a part in the
changes in the mosquitoes’ life cycle
and behaviour.

Fledunabumtionm andd rue waslo waan

More than 28,000 cases of dengue fever were reported between October to December last year. The number of
dengue cases continued to rise from January, with nearly 82,000 reported infections, and 78 fatalities as of Friday.

Most of the fatalities were aged between 15-24 years. Two major dengue outbreaks have been reported in Thailand,
with more than 170,000 cases reported in 1986, and 118,700 people infected in 2010.






Potential breeding habitats (indicated in dotted circle) of
Ae. aegypti and Ae. albopictus in an indoor situation

WHO: Guidelines for Dengue Surveillance and Mosquito Control. Second Edition 2003.



Potential breeding habitats of Ae. aegypti and
Ae. albopictus in an outdoor situation

WHO: Guidelines for Dengue Surveillance and Mosquito Control. Second Edition 2003.



INTEGRATED VECTOR MANAGEMENT

* Advocacy, social mobilization and legislation

 Collaboration within the health sector and with
other sectors

* Integrated approach to disease control
* Evidence-based decision-making
e Capacity-building

http://apps.who.int/tdr/svc/publications/training-guideline
publications/dengue-diaghosis-treatment
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Dengue Vaccine

The complexity of developing a dengue vaccine development

* Need for a tetravalent vaccine with not just one but four immunogens that will
give a balanced immune response whereby a protective long-lasting immunity
is induced against all four viruses simultaneously (balancing viral interference,
immunogenicity, and reactogenicity).

e Lack of immune correlate of protection since the mechanism of protective
immunity against DEN infection is only partially understood. It is assumed that
neutralizing antibodies are the main effector of protection against DEN
infection.

e Lack of a suitable animal model that recapitulates human disease and can be
used to evaluate candidate vaccines.

e Potential immunopathogenesis, including antibody-dependent enhancement
implementation.

e Need for long-term follow-up.
e Need for testing in both Asia and the Americas.
e |deally, can be tested against all four DEN serotypes.

e The exact location, timing and serotype/genotype composition of dengue
epidemics varies from year to year and is somewhat unpredictable.



INDIVIDUAL BENEFITS
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PUBLIC HEALTH BENEFITS

1. Save cost for mosquito control

2. Save hospital beds for non-dengue cases
3. Save ICU beds for other critical cases

4. Save hospital expense for dengue patients

5. Reduce absence from work for both
patients and relatives

6. Reduce negative impact on tourism



Dengue Vaccines:
Latest Developments and Future Directions

* Live attenuated virus

* Chimeric virus

* Inactivated virus

e Subunit

* DNA

* Vectored
 Recombinant E proteins
* VLP based

Thisyakorn U, Thisyakorn C. Ther Adv Vaccines 2014; 2: 3-9. Doi: 10.1177/2051013613507862



Tetravalent Dengue Vaccines in
Clinical Trial Pipeline

Manufacturer Phase 1 Phase 2 Phase 3
Sanofi Pasteur ” Chimeric, 17-D; DENV-1-4
Takeda/lnviragen
LAV+Chimeric DENV-2 PDK53; DENV-1/2, 3/2 & 4/2
Merck/NIH |
I AVSChimeric DENV-1-3 and -4 A30/31; DENV-2/4
GSK Purified
Inactivated DENV-1-4
NMRC; DNA 'DENV-1-4

Merck/Hawaii
Subunit DENV-14 m




Yellow fever V 17D cDNA
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DENGUE VACCINE TRIAL SITE

Supportive epidemiology
Supportive medical infrastructure
Extensive clinical trials experience
Technical capabilities

Supportive logistic capabilities
Regulatory and Ethical review framework



CYD34 STUDY RESULTS
Dengue and other common causes of
acute febrile illness in Asia:
an active surveillance study in children.

During the study period, the most common
identified causes of pediatric acute febrile illness
among the seven tested for(dengue, chikungunya,
hepatitis A, influenza A, leptospirosis, rickettsia,
and S. typhi) were chikungunya, S. typhi and
dengue. Not all dengue cases were clinically
diagnosed; laboratory confirmation is essential to
refine disease burden estimates.

Plos Negl Trop Dis 2013; 7: e2331



CYD14 STUDY CONDUCTED ACROSS 5 COUNTRIES IN SOUTH-EAST ASIA

N=10272 subjects from 2 to 14 yo receiving at least one injection;
n = 1983 immunogenicity and reactogenicity subset

A

Thailand ~ N=1,170 | Vietnam - N=2,331

n= 340

Kamphaeng

Philippines  N= 3,500
n= 598

Malaysia N= 1,401
n=291

Indonesia N= 1,870
n= 349




THE LANCET

Clinical efficacy and safety of a novel tetravalent dengue
vaccine in healthy children in Asia: a phase 3, randomised,
observer-masked, placebo-controlled trial

MaraRosario Capeding, Mgoc Huw Tran, 5riRezeld 5 Hadinegoro, Hussain trnam Hf Muhammadsmail, Tawee Chotpitavasunondh,

fary Moreen Chua, Chan Quang Lrong, Kusnand! Rusmil, Dewa Myoman Wirawan, Revathy Maffusarmy, Punnee Pitisuttithum, Usa Thisyakorn,
tn-iwu Yoon, Diane van der\Vifiet, Edith Langewin, Thetrma Lact, Yanee Hutagafung, Carfna Frago, Mark Boaz, T Anh Wartel, Madia G Torrieporth,
fetanie Saviffe, Afain Bouckenooghe, andthe CYD14 Study Group

wwewe thelancet.comn Published online July 11, 2014 httpef/dxdoiorgf/ 10 1018/50 14 0-0730(14)0 1060-0



CYD 15 STUDY

the NEW ENGLAND
JOURNAL of MEDICINE

HOME ‘ ARTICLES & MULTIMEDIA ‘ ISSUES » ‘ SPECIALTIES & TOPICS * ‘ FOR AUTHORS * ‘ ::CMEr

ORIGINAL ARTICLE

Efficacy of a Tetravalent Dengue Vaccine 1n Children in Latin
America

Luis Villar, M.D_, Gustavo Horacio Dayan, M.D_, José Luis Arredondo-Garcia, M.D_, Doris Maribel Rivera, M.D_, Rivaldo Cunha,
M.D_, Carmen Deseda, M.D_, Humberto Reynales, M.D_, Maria Selma Costa, M.D_, Javier Osvaldo Morales-Ramirez, M.D_, Gabriel
Carrasquilla, M.D_, Luis Carlos Rey, M.D_, Reynaldo Dietze, M.D_, Kleber Luz, M.D_, Enrique Rivas, M.D_, Maria Consuelo Miranda
Maontoya, M.D_, Margarita Cortés Supelano, M.D_, Betzana Zambrano, M.D_, Edith Langevin, M.5c., Mark Boaz, Ph.D_, Nadia
Tarnieporth, M.D_, Melanie Saville, M.B., B.5_, and Fernando Noriega, M.D. for the CYD15 Study Group

November 3, 2014 | DOI: 10.1056/NEJMoa1411037



9 OF TOP 10 COUNTRIES REPORTING
CASES WERE STUDY SITES IN CYD14 Thailand
& CYD15 PHASE lll TRIALS

CYD
Vietnam
San Pablo
Philippines ™~ 14
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//' *(A?aou

Cases Reported to WHO, 2004-2010

Country Average Number of Cases - oy

447,466 -

! BoSw W %
- /

129,435 y

91'321 Mexico Ciudad Mante

75,353 Veracr‘uz /Tizimin San Juan CY D

T ol .~ Puerto Rico

Venezuela 61,612

Zon
Honduras /" Guayama ] 5
60,205 Tegucigalea

)
54.639 Bucaramanga/
4 Armenia, Tebaida,
> Calarca, Montenegro
Colombia 53,303 Girardot

Acacias
42,568
25,972

Brazil

Fortaleza
Natal

Yopal, Aguazul Vitoria

World Health Organization (WHO), 2012, Global
Strategy for Dengue Prevention and Control.
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CYD14 & 15 STUDY DESIGN

« Randomized, observer-blind, placebo-controlled, multi-centre, Phase Il trial

 Randomization stratified by age group & study site

R Vaccination with
A CYD-TDV
> oo
D
Efficacy & Safety* I(\)II 1213 Year 6
|
| e f ;& ﬁ *
A Per Protocol
, -:- ‘ | Intemj To Treat
0 & Vaccination with
N placebo*

CYD14: N=10,275 ACTIVE PHASE HOSPITAL PHASE
2-14 YEARS OLD

4y passive surveillance:

. . . Detection of hospitalized
Active Surveillance / Detection of Dengue cases P

CYD15: N=20,869 Dengue cases
All SAEs & pregnancies
9-16 YEARS OLD

* Safety on overall population consists of detection of Serious Adverse Events (SAEs) and Adverse Events of Special Interest (AESI)
** Particinants who received nlaceho were desianated as the control group.

26



Key Results of CYD14 & CYD15

Vaccine Efficacy

CYD 14

CYD 15

Overall efficacy against
virologically-confirmed dengue,
any serotype (PP)

56.5% (95% Cl,
43.8; 66.4)

60.8% (95% Cl:
52.0; 68.0)

Preventing DHF (ITT)
according to 1997 WHO
classification

80.0% (95% Cl: 52.7;
92.4)

95.0% (95% Cl: 64.9;
99.9)

Preventing hospitalization (ITT)

67.2% (95% Cl: 50.3;
78.6)

80.3% (95% Cl 64.7;
89.5)

If dengue seropositive at
baseline (ITT)

74.3% (95% Cl: 53.2;
86.3)

83.7% (95% Cl: 62.2;
93.7)

If dengue seronegative at
baseline (ITT)

35.5% (95% Cl: -26.8;
66.7)

43.2% (95% Cl: -61.5;
80.0)

" ITT=intent-to-treat. PP = Per protocol. Cl=confidence interval




THE FIRST TETRAVALENT DENGUE VACCINE
IS POISED TO COMBAT DENGUE

* A safe, effective dengue vaccine is on the
horizon

* Critically important achievement in the fight
against dengue

* How to implement this new tool effectiviely

Thisyakorn U, et al. Dengue Bulletin 2014; 38: 108-12.



ADVA

ASEAN Dengue Vacanation Advocacy

1st ADVASC Mesting Report

The ASEAN Dangus \aosination Advocacy Staaring Committee (ADVWASC) is
a rewly formsd scientific forumn dedicated to dengus vaccine advocacy. The
commites consists of Medical expans including Vilogists, pecdiamicians,
phiysicians and exparis in the fislds of infectious dissess, tropical medicing
and immunisation. The first meeting of ADVASC was held on 18 Decamber
2011 and served to define the objectives of ADMASC in relation to the
iniroduction of & dengus vacoing in South-sast Asia.

The moequito-bome dengus Vi is a potantial thisat 1o aimost half
of the world's population, with an estimated 80 milion paopls infectsd
annually. Around 500,000 of thoes infected each year develop dengus
hasmormhagic fever (DHF), a savers form of the discase that can lead
o dengue shook syndroms and death.” DHF is a lsading causs of Usg
I ion and piaces a lang vormic burdsn on afiscted .
countries. South-sast Asia and the Weetem Pacific carmy the majority of

the global burdan, with over T5% of the popuiation at risk of dengus infection lving in thoes e ——
regions. The incidancs of dangus fever has baen rising dramatically, faciitated by increased urbanisation and travel.

‘Cument efforts to halt the spread of dengus foous on mosquito control and reducing Winus tranemission; howsser, such
effons alons are not sufficienty sffsctive. A vaccing that protscis againet the virus would tharefors bs of tremendous bsnsfit
in the fight against dengus. Viaocines against dengue ars in development, with the lead candidate cumsntly undsmaoing
Phasa Il oiinical trials. Estimatss suggest that the vaccing will bs avallabls for the global market by 20162 Early proparation
fior vacoine infroduction is essential to marimise the benefits of the vaccine.

ADNWASC aims 1o assist the inbroduction of the dengus vacoins in South-sast Asia. This initial mesting provided an
opportunity to develop and darify the group's identity, objectives and activitise. In the first sassion of the mesting, nine
precentations wers given by the attendses to provide oountry-spscific background infommation on the curmsnt dengus
situation somes South-sast Asia, as detailed in the following table.

Table 1: ADVASC Meeting Presentations

Profesaor Usa Thisyakorn Dengue in the Asia-Pacific region
TE% of gobal burden is in Asla-Pacic region. Need pregaration in sdvanoe of viccing rieasse 1o eraure mpid
introductsion.

Professor Usa Thisyakorn Dengue surveillance in Thailand
Dengue sUvellinge SySiem in pacs snce 1958, MOCAING, Mandalory, USudly wikin 24 hours. Fepors ans
i

Dr Maria Rosario Capeding The Global Dengues v2V Initiative
W2V gims 10 establish and docurment busden of dengue, mise swareness of vactination benefits, provide

for funding.

Dr Maria Rosario C Dengus and ination prog i the
Sakty and Immunogenicty of teirrvkent Vaosne I SURCHS aged 2-45 years, ICOng folow-up.
IOty a1 SRty In Dty 1ockkers 12~ i sty chikdien 2-14 years.
Frat 12 Aug 2011, posith

Dr Daniel Goh Dengus in Singapors
High sucosss wle for immunisation o chichood disasies. Good waocne acceplance and covesage.
I sanucture for implementation in plaoe, bt some MW vaoting. Agery

l  uF

1 ADWVEE Meesing Resport



ADVA

ASEAN Dengue Vacanation Advocacy

OBJECTIVES

* Identifying & making practical recommendations on:
-Improved surveillance and case diagnostics
-Select initial groups for vaccination
-Address program feasibility
-Prepare and implement risk management plan

« Communicating recommendations to all stakeholders

* Collaborating with other relevant dengue initiatives

Thisyakorn U. Vaccine 2012; 30: 5587-8



Vaocine 30 (201 2) 55E7-5588

C lists

Vaccine

journal homepage: weaw. elsevier.com/locate/vaccine

at Soikh @,

Letter to the Editor

ADVASC—New regional initiative supporting transition from
dengue vacdne to vaccnation in Southeast Asia

Keywords:
AdvOCaCy
ASEAN
Warrination

Demr Editor,

1am pleased to announce the formation of a new scientificforum
dedicated to dengue vaccine advocacy in Sowtheast Asia. The ASEAN
member States Dengue Vaccnation Advocacy Steering Committes
[ADWVASC)H aims to disseminate information and make recommen-
dations on dengue vaccine introduction strategies in Southeast
Asia

ADvasC members (Table 1) include virobogists, paediatricians,
physicians and experts across the fields of infectious disease, trop-
ical medicine and immunisation. Countries represented inchade
Indonesia, the Philippines, Malaysia, Singapore and Thailand.
ADVASC recognises the value of partnerships with other groups
wiorking on denguee and vaccine introduction in the region, and
intends to work wherever possible with the World Health Organi-
zation {(WHO), the Dengue Vaccine Initiative {081 and the Dengue
Vaccine to Vaccination initiative (Dengue v2w) [1].

The ohjectives of ADVASC were agreed at the inaugural Steering
Committee meeting held in Bangkok on 16 December 2011 {Box 1)
Presentations at the meeting addressed topscs of dengue epidemi-
ology - documenting the increasing prevalence of the disease
across the ASEAN region and at the individual coantry level - and
dengue infectson in adults, which is often misdiagnosed due to the
perception of dengue a5 a pasdiatric disease.

Dengue is 3 mosquito-borme wviral disease found throughout
equatorial regions and is a potential threat to almost half of the
wiorld's population [2]. Many factors have contributed to a recent
dramatic rise in dengue fever cases, incheding increased wrbanisa-
tion and trawvel [3] Recent studies estimate that 50- 100 million
people are infected per year, of whom about 500,000 develop
dengue haemorrhagic fewer (DHF] - a severe form of the disease
— and 22,000 die [4]

More than 70% of the population at risk for dengue worldwide
[around 1.8 billion people) live in the regions of Southeast Asia
and the Western Pacific that bear nearly 75% of the current ghobal
dengue burden [5].

There is currently no specific antiviral treatment for dengue and
preventing the disease through vector control methods alone is
problematic. Vaccines for dengue are indevelopment, with the lead
candidate in Phase M clinical trials and estimated to be
available by 2015 [E].

02684V S — se= fromt matter & 2002 Bevier Lid. All rights reseneesd.
bkt oo org P01 0 ) waccine 201 205,067

Box 1: Objootives of ADVASC

1. ldentifying oppc ities and ing practical recommesn-
dations about how o
a_ Improwe survsillance snd laboratory capacity for dengue
diseaes confirmation, including:
i. Docurmenting and standardising axisting systams and

ii. & | v casc ation ond diag i

b. Selsct initial target groups for vesocination

c. Address programme feasibility by improving existing
infrastructure |cold chain, phe gl i
tion compliamce monitloring, and vaooine supply and

d. Prapars and impl & risk e mt plan
Sons tac
bodies
b. Int=rnational., regional, and local medical and academic
sociaties
o. Otther stakeholders induding WHO [Southesst Asis and
‘Wesstern Pacific Regional Offices)
d. The public/media
3. Collaborating with other relevant demngue nitiatives incdud-
iing vZV and DV

Table1
ADVASC memibers.
Professor Usa Thisyakom (Chair) Chulalongkorn University, Thailand
Dr Maria Roaario Ca peding Re=earch institute for Tropical
Mexdicine, the Philippines
Dr Daniel Coh Yo Loo Lin School of Medicne,
Sngapore
Drr Tmilkifil |=mail KF] Selangor Specialist Hospital,
Mallaysia

[Chulziongimrn Universiby, Thailand
Mahidol Uniwersity, Thailand

DO Cipin Margunicesema Hospital,
Indonesia

Profeswor Terapong Tantawichien
Dr Suber Yolsan
Profezsor 5ri Reveld Hadinegoam

preparation for vacrine introduction will ensure that the
vaccine can reach those who need it as early as possible. In 2012,
ADVASC intends to foous on understanding dengue surveillance
systems in Southeast Asia. making recommendations on regional
standardisation and identifying gaps in diagmostic capabilities and
case classification. Robust surveillance of dengue will allow valid
assessment of vaccine impact and aid control of the disease.

Financial disclosure

ADWVASC s supported by an unrestricted educational grant from
Samofi Pasteur.
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Recommendations from
1st ADVA

Standardizing
the monitoring &

reporting of dengue
in the ASEAN region



E é’i ASEAN Dengue Vaccination Advocacy

2" ADVA Workshop

and 5™ March 2014, Kuala Lumpur, Malaysia

A




Recommendations
from 2" ADVA

 Callaborations and regional
data sharing networks

* Informed decisions about
dengue control






Recommendations from
3rd ADVA

The use of mathematical
modelling to support rational
decision-making and
strategies for dengue control



Annual altack rale (cases per 1,000 people)
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Effect of vaccines on dengue cases (high force of infection)
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OBJECTIVES:

2012-2020

GOAL:
TO REDUCE THE BURDEN OF DENGUE

* To reduce dengue mortality by at least 50% by 2020*
e To reduce dengue morbidity by at least 25% by 2020*
e To estimate the frue burden of the disease by 2015

* The year 2010 is used as the baseline.

Technical element 1:

Diagnosis and case
management

S

Technical element 2:

Integrated surveillance
and outbreak
preparedness

N,

Technical element 3:

Sustainable vector
control

_/

Technical element 4:

Future vaccine
implementation

Global strategy for dengue prevention & control,

@;lement 5:

Basic operational
and implementation

research

~—

ENABLING FACTORS FOR EFFECTIVE IMPLEMENTATION OF THE GLOBAL STRATEGY:

advocacy and resource mobilization
partnership, coordination and collaboration

communication to achieve behavioural outcomes
capacity-building

monitoring and evaluation




DENGUE PATIENTS IN DIFFERENT AGE GROUPS

* Clinical manifestations and severity varied
with age

* CNS manifestations were more common in
infants

e DSS were less common in infants

* Proper management depends on different
age-specific clinical manifestations and
severity

Asian-Oceanian Journal of Pediatrics and Child Health 2007; 6: 1-7.



CONCLUSION

* The human and economic cost
of dengue are significant and
likely to be even higher than
estimated

* Disease prevention is a key to
public health



8™ Asian Congress of

ACP ID 2016 a "% Pediatric Infectious Diseases
Bangkok, Thailand ™¢ 15-18 November, 2016

Join Us in Bangkok!

We look forward to welcoming you to the
spectacular city of Bangkok in November 2016!

www.pidst.or.th
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