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Dengue control: Status quo, challenges and
Prospects
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Dengue burden
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Dengue burden

Dengue infection and fatality in Vietham during 1980 - 2023
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Dengue burden
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Response

“Surveillance for action”
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surveillance
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Challenges

1. Global climate
change

6. Human factor
and unstable
investment

2. Exploding
demand for
mobility/ New
Normal

Dengue
outbreak

5. Late and
inadequate
response

3. Lack of control
for urbanization

4. Diverse and
complicated
habitats of vector
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NEWS EXPLAINER | 31 October 2023

Dengue is spreading in Europe: how
worried should we be?

The post-COVID travel boom combined with a warm summer have led to dengue
outbreaksinItaly and France.

EU overseas countries/territories
and outermost regions reparting
cases and not visible in the main

- Warming Temperatures To Spike Dengue
—pmaey In US, Europe: WHO Scientist
B L Réunion
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(MENAFN- IANS) London, Nov 7 (IANS) Increasing climate change is expected to
drive dengue, a mosquito-borne disease that kills thousands of people every year, t
newer areas like the US and Europe, warned a scientist at the World Health

Organization (WHO) calling health authorities to start preparing to combat the
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https://www.earthobservatory.nasa.gov/features/disease-vector
https://www.researchgate.net/journal/Nature-Microbiology-2058-5276?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicHJldmlvdXNQYWdlIjoiX2RpcmVjdCJ9fQ
https://www.nature.com/articles/s41564-019-0476-8
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Am J Trop Med Hyg. 1955 Jan;38(1):172-80.
A prospective study of dengue infections in Bangkok.

Burke DS', Nisalak A, Johnson DE, Scott RM.

Abstract
Dengue infections were prospeciively studied among 4- to 16-year-old students at a Bangkok school. Blood samples were obtained from

1,757 students in June 1980, before the dengue season, and in January 1981, after the season, and tested for dengue anfibodies by the
hemagglutination inhibition method. Classrooms were monitored daily for school absences. Fifty percent of the children had anfibodies to, and

were presumably immune to, at least 1 dengue serotype by the age of 7 years. i ElIENERETRE) B AU e CR R R BT
0 R O A G T T S T EINE L[ (absent only 1 day). Most (7113, 53%) of the symptomatic

dengue infections (absent with fever for greater than or equal to 2 days) were clinically recognized as cases of dengue hemorthagic fever
which required hospitalization. None of 47 primary dengue infections required hospitalization, whereas 7 of 56 secondary infections did (P =
0.012). Preexistent dengue immunity, as detected by conventional serologic technigues, was a significant (odds ratio greater than or equal to
6.5) risk factor for development of dengue hemorrhagic fever.

Epidentiol. Infect. (2012), 140, 491-499, @ Cambridge University Press 2011
doi:10.1017/S0950268811001191

Under-recognition and reporting of dengue in Cambodia:
a capture—recapture analysis of the National Dengue
Surveillance System

S.VONG™, S. GOYET,S. LY, C. NGAN* R HUY® V. DUONG', O WICHMANN?,
G.W.LETSON* HLS. MARGOLIS* AnND P.BUCHY"

Y Institut Pastewr in Cambodia. Réseau International des Instituts Pasteur, Phnom Penh. Cambodia
2 Narional Dengue Conirol Programme, Ministry of Health, Phnom Penh, Cambadia
8 Pediatric Dengue Vaccine Initiative, International Vaccine Institute, Seoul, Korea

the annual incidence ranged from 13-4 to 57-8/1000 person-seasons. During the same period,
NDSS incidence rates ranged from 1-1/1000 to 5-7/1000, which was 3-9- to 29-0-fold lower than
found in the capture-recapture study. In hospitalized cases, the rate of under-recognition was
1-1- to 2-4-fold. This study shows the substantial degree of under-recognition/reporting of dengue
and that reported hospitalized cases are not a good surrogate for estimating dengue disease
burden.

Asymptomatic humans transmit dengue virus to mosquitoes

Veasna Duong 2" Louis Lambrechts 8! Richard E. Paul 4 Sowath Ly © Rath Srey Lay ® Kanya C. Lona * Rekol Huy 8
Amaud Tarantola & Thomas W Scott ™ Anavaj Sakuntabhai ¢ and Philiope Buchy32

0 G M Nl vy o e MDEN V-infected people with no detectable symptoms or before the
ynset of symptoms are sipnrficantly more infectious to mosquitoes than people with symptomati

110 Because DENV viremic people without clinical symptoms may be exposed o more mosquitoes
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Challenges

number of people

Postpone the epidemic peak

by 15 days

Source: Newton, E. and Reiter, P. (1992), Am. J. Trop. Med. Hyg.. 47(6), 1992, pp. 709-720




Prospects

Cases of dengue

Source: Reiter, P. and Newton, E. (1992), Dengue, a Worldwide Problem, a Common Strategy, MoH, Mexico City



Prospects

3 Models
O EWARDS (WHO-TDR): logistics regression
O D-MOSS (UK) & E-DENGUE (Australia): synthesis of many mathematical models (Mathematical
ensembles)

A Input parameters:

O EWARDS: monthly cases, hydrometeorology

3 D-M0SS: monthly disease cases and hydro-meteorological forecast

O E-DENGUE: monthly cases, hydrometeorology, socio-economics and intervention activities
O Predictability:

3 Forecast time window: from 1 week to 6 months (D-MOSS: 6 months in advance, E-DENGUE
2 months in advance, EWARDS: 1 to 12 weeks in advance)

O Forecast level: depends on the tool (D-MOSS to province, E-DENGUE to districts and
possibly communes)

3 Utilities: kit (EWARDS), web (D-MQOSS), web + mobile app (E-DENGUE)
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Early Warning and
Response System (EWARS)
for Dengue Outbreaks
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Prospects

* Wolbachia is a natural bacteria

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e i,

* To be transmitted from 'm + ﬂw% => ShD, ’ﬂ“ ﬁ'/' ;
mosquitoes to their offsprings via 0o Oﬁ ? OHSP“”SS infected
eggs o with Wolbachia

_ OF ALLINSECT SPECIES uem N A W M
* Safety for human, animals, and HAVE WOLBACHIA /ﬁé + / => SR e e
. d di N o b Wolbachia
* To reduce disease transmission
7 awo + => KOO
mosquitoes (Dengue, Zika,

Eggs not hatch

-ﬂ Muosguito com Wolbachia AT Mosguito sem Wolbachis

Chikungunya)
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Source: World Mosquito Program-WMP
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There eXiStS Consiste nt 8|0ba| Estimates of the effect of WMP's Wolbachia method on dengue incidence
evidence of a reduction in the

Project Site Results up to
incidence of dengue following  (months postreiease
. . Cairns @2% * December 2021 (50 - 129)
the Implementatlon Of the Townsville — . December 2021 (58 - 80)
release of wMel-carrying Yogyakarta* —of% | September 2020 (42)
. Yogyakarta RCT —oI% March 2020 (27)
m OS q u Ito eS Rio de Janeiro —.M June 2023 (52 - 69)
IR NI Niteroi —o2% June 2023 (6 - 73)
T Bello 5% June 2023 (50 - 56)
Medellin -@25% June 2023 (14 - 51)
ltagui —g June 2023 (31)
R A LT BT
Reduced No Increased
incidence change incidence

* Yogyakarta data post-September 2020 excluded as releases in the control area commenced in Oct 2020

Source: World Mosquito Program-WMP




Prospects

There are many vaccines against dengue that are being researched and developed

Lauched (2)

‘Phase Il (4)

.Phase 11 (4) il) butantan SANOF
‘Phase 1 (9) iyt
Takeda
.Preclinical
(>10)

*Based on current vaccine landscape (02/2023)
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CYD-TDV

TAK-003

Ages 9-45 years old
(Required serological testing
before vaccination)

> 4 years old

(non-required serological testing before
vaccination)

Dose 3 doses
(0, 6, 12 month)

2 doses
(0, 3 month)

hospitalization VCD

VE against VCD 65,6% (60,7-69,9) 62% (56,6-66,7)
(virologically confirmed

dengue)

VE against 80,8% (70,1-87,7) 83,6% (76,8-88,4)

Source:
Hadinegoro SR, N Engl J Med 2015; 373:1195-1206;
Rivera L, Clin Infect Dis, 2022 Aug 24,;75(1):107-117



Commentaires du présentateur
Commentaires de présentation
Qdenga | European Medicines Agency (europa.eu)


Solutions

« Toward to the future by new prevention tool with more
efficacy

* \accine

* Vector control:

» Mosquito carry Wolbachia
» Genetically modified mosquito

Population of study site mua
0 rediction Ny |
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