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Dengue control system in Singapore
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Key surveillance components
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Predominant Serotype switch associated with Dengue Outbreaks
New dominance of DENV3 in 2022-2023 — outbreak alert in 2022
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Real-time dengue forecast model: an early warning system
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Shi et al., 2016. Environ Health Perspect



Real-time dengue forecast model: an early warning system
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Spatial Risk Stratification: resource allocation and planning of
vector control interventions

Close to 90% of the dengue clusters occur in high risk areas.
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Ong et al., 2018. PLOS Neglected Tropical Diseases



Publishing Surveillance Data To Raise Awareness

Dengue ambassador Mirrah Mastursh with her mum Tuty Rawdah, Minster of State for Sustainabiity and the t Desmand Tan
(centre) and Hollang- Gt Timah GRC MP Eward Chia vesrting the home of Mr Shanmvegam Yogna Prans yesterday. 51 74010 MOHD KHALID BABA

NEA urges vigilance to

DENGUE IN SINGAPORE | avoid dengue resurgence
NEAwamsofsu in lonlnoomlngmonths

Situation has improved this year but number of cases has gone up in recent weeks

Mr Desmond Tan (left) distributing repellent and B-L-0-C-K magnet & sticker set to Mr Lim Chin Poh on March 30, 2022. ST PHOTO: LIM p n i N
Ry : o a5 ng grounds 3t home to avoid 4 year. NEA expects cases (o rise 1o
YAOHUI resurgence of the dsoe wards the middle of the year, with

Envirenment Correspondent More than 2,000 cases have  the weather getting warmer, Two
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workplace addresses). The clusters are categorised according to their current status. There are 3 alert levels:

LAWAN ZIKA DAN DENGGI e
Kedua-dua virus Zik i disebarkan melalui nyamuk Aedes betina.
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virus Ini tidak

THANK YOU FOR YOUR EFFORTS.PLEASE STAY VIGILANT.
TERIMA KASIHATAS USAHA ANDA DALAM MENEWASKAN DENGG HARAPTERUS BERWASPADA.

Get rid of stagnant water at home to protect our families and neighbourhoods: BHSHBHBRAERFUNRR. FEERFER Definition Alert Level
Hapuskan takungan air di rumah untuk melindungi keluarga dan kejiranan kita: | QuESow agisgl CLmmBads o hsd WLNAE misa b AR Gphsd gregn
R Dengue
p— . . .
2 / High-risk area with 10 or more cases Red
o y : 00 THE Wi DDA 3 ¢
- Turn lhe P?Il R T|p (ha vase - Flip the flower L?cscn the Clearr the roof T"EIE Is “ I" 'o“n
C ’ S SR i OUTBREAK OF NEIGHBOURHOOD.
ik B R EE g R T Yol No new cases, under surveillance for the next 21 days Green
2_MIG6IT &&&mu&agygﬂm QLm& ugeueeng) \Deen;ﬁ%
0 st govsg deagee B Sty  Domslesd A1 F. ﬁ“
i gy A

° D) () ()& wnuv:sounnmn.@_ﬁ_v_-

DO THE 5-STEP MOZZIE WIPEOUT TODAY.




What if clinical surveillance is not picking up transmission?



An islandwide adult-based Aedes surveillance system

Gravitrap Ae. aegypti Index (GAIl) = no. of female Aedes aegypti trapped / no. of traps
- Know where the mosquitoes are
- Indication of risk of transmission

Large cluster vs Non-cluster
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Adult-based Aedes surveillance system is also used to monitor
efficacy of the release of male Wolbachia-carrying Aedes aegypti

Sites Jun 2018 Jun 2019 Jun 2020
Yishun
Tampines
Legend: Risk of large dengue cluster formation
Risk Low Moderate
GAIL <0.05 0.05-0.1
Increase in risk 1X 4X

1 Gravitrap Ae. aegypti index (GAI, average number of female Aedes aegypti caught per functional Gravitrap)

Jun 2021

Release area
(weekly releases
since Jul 2018 in
Yishun and Sep
2018 in
Tampines)

Jun 2022 Jul 2023
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THE PREPRINT SERVER FOR HEALTH SCIENCES
Wolbachia-mediated sterility suppresses Aedes aegypti populations in the urban
tropics

The Project Wolbachia - Singapore Consortium, Ng Lee Ching
doi: https://doi.org/10.1101/2021.06.16.21257922




Gravitraps for management of Dengue Clusters in Singapore

Cairnhill Grawtrap deployed
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Rapid, inexpensive, cost-efficient, sensitive and specific, and capable of detecting
the pathogen under field-relevant conditions.

Am J. Trop. Med. Hyg., 88(2), 2013, pp. 260266
doi:10.4269/4)tmh. 2012120477
Copyrnight © 2013 by The American Socicty of Tropical Medicne and Hygiene

Detection of Dengue Virus NS1 Antigen in Infected Aedes aegypti Using
a Commercially Available Kit

Natalia V. Voge, Irma Sanchez-Vargas, Carol D. Blair, Lars Eisen, and Barry I. Beaty*

Arthropod-borne and Infectious Diseases Laboratory, Department of Microbiology, Immunology, and Pathology,
Colorado State University, Fort Collins, Colorado

At the local level, NS1 testing is useful situation
awareness, to determine effectiveness of control
measures.

In places where clinical surveillance is not - - - -
picking up transmission, it could help to detect  controtine
local outbreaks early.
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NS1 testing triggered interventions that were then associated with reduced dengue

SELECTION OF APARTMENT (n=8)
Randomly selected from 12 apartments in Damansara Damai

y
BLOCK RANDOMIZATION (n=8)

Intervention (n=4)

- Placement of GOS trap,
testing dengue NS1
antigen in trapped Aedes
weekly

- Alert community when
dengue positive
mosquito is found

Group

Intervention
Control

Negative
control

Computer generated number using Microsoft Excel 2010 \

Baseline measurement (both groups) | Control (n=4)
-Knowledge, Attitude and Practice (KAP) - Trap placed monthly for
-Dengue seroprevalence } entomological survey
| _
|~
|
|

-Number of dengue cases past 18 month Follow current MOH
practice

18 months follow-up

Outcome (both groups)
-Dengue incidence
-Entomological change
-KAP and receptiveness of community (Intervention only)

No. of blocks  Percentage of
change in dengue
case ratio (%)

35 -39.9
38 -18.7

35 15.9

A peak in dengue cases in July occurred at lag of two
weeks after the peak in the number of NS1 antigen
positive pools in June.

Number of case/NS1 positive pool
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Dengue intervention pipeline

Surveillance is

essential

Mosquito
Vector S
suppression: *
source reduction, ST
Wolbachia Y

Understanding the
virus: epidemic
potential

Understanding People
Immunity and ® O
epidemiology -.-

Case

Prompt intervention

- Data visualization to pin point
transmission areas

Cluster

Early warning for intervention

Accurate Diagnostics,
Case Surveillance

and preparedness
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