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cases (0.Imillion)  million cases (0.1million) million
1987 527 197.2501 2.67 2001 281 224.05568 1.25
1988 4389 199.54397 22.00 2002 5388 225.20776 23.92
1989 35 201.56587 0.17 2003 145 226.0455 0.64
1990 10 204.01305 0.05 2004 427 226.89122 1.88
1991 175 206.05831 0.85 2005 306 227.70383 1.34
1992 23 208.02622 0.11 2006 1074 228.76527 4.69
1993 13 209.95416 0.06 2007 2179 229.5836 9.49
1994 244 211.77874 1.15 2008 714 230.37031 3.10
1995 369 213.57431 1.73 2009 1062 231.19772 4.59
1996 55 215.25433 0.26 2010 1888 231.62123 8.15
1997 76 217.42815 0.35 2011 1700 232.24912 7.32
: 1998 344 219.28591 1.57 2012 1477 233.15822 6.33
\‘\\% 1999 68 220.92387 0.31 2013 857 233.73517 3.67
BPES 2000 139 222.76672 0.62 2014 15754 23433753 67.23
2015 43552 234.33753 185.85
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Control of adult mosquitoes as the most effective
strategy to reduce both human prevalence and
force of infection.

a. REL¥ A TR LS X 2 G e Gi
b. *5 B B4 & 3 4] 0 @# EH A S
2 o i 4% 1

C. :Iﬁaﬁ%iii’@%'ﬁﬁﬂéi

2. % MRS & (T TR )
The reduction of the contact between the vectors
and hosts, quantified by the daily biting rate.

xR 2 i * 39 X FE L

>‘1\§

I’i
b. % %) p 2 # FL(ITCs):R 7
AR BAPELIT

b g

3. % W gE S W L 4 0 TR LR
hif- 15

Reducing the carrying capacity of the immature
stages, E.g. the mechanical control of the

sources of the mosquitoes.

a A A A Ep s
b. %A F 2R S A LR RS
ZE1

4.1 % X2 PR jﬁ%\:)}%ﬁ'_%ﬁpy-—g &
The use of larvicide. This strategy is expected to
increase the mortality rate of immature stages.




T Wi 3% £ ¢ 7 (Integrated Vector Management, IVM):
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1. 5k
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Integration of
non-chemical
N & chemical
4. 1p B = methods
f« : IS 2]
H i~ Evidence-based

decision making

LR R R
Integrated surveillance and risk assessmernt

BN ]
5 Key elements of an IVM
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Integrated vector management




non-chemical

& chemical
methods

() #& B % & Environmental modification;
(b) &5 ‘}%‘IELEnvironmental manipulation,

Marsh alteratio (c) EI% N (9 L A
Others [ditching, impo L ] .
. 3 F Modification or manipulation of human
Inundative releases of 3 / Zooprop| . .
natural enemies % o /f B habitation or behavior to reduce human -
by L m vector contact
35 H 24 ﬁ x F’t duction of exotic . Filling, grading
. i ‘;':‘-\ ."‘JI i

Introduction of ral enemies _%__Y_ / & drainage

larvivorous organisms Barrier

(=== Plantings

Genetic ==--.:- House
Manipulations INTEGRATED ™ screening
CONTROL bed nets
I e Personal
Microbial &=~ iy Protection
insecticides e
Others

Ottiers ™ Chemosterilants
Developmental ir'uhibitczhrss£ ' Ir':." \& Repellents =
Insecticides Attractants =" A
TR ¥ 1 A -
it FE it * X B R Using insecticides

e without evaluating efficacy
e without evaluating cost-effectiveness,
e without monitoring local vector susceptibility.

(larvicides, adulticides) judiciously
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GOAL:
TO REDUCE THE BURDEN OF DENGUE

OBRJECTIVES: - : 2
/

* To reduce dengue morbidity by of keast -

* To reduce dengue morality by ot least 5 20 4
* To aslimate the frua burden of the disease by 201.

* The yaar 2010 15 usad os the bosehne.
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ENABLUNG FACTORS FOR EFFECTIVE IMPLEMENTATION OF THE GLOBAL STRATEGY:

:
@
:

advococy and resource mobilization

parinarship, coordination and collaborafion
communication o achieve behavioural outcomes
capacitybuilding

The global stratey for dengue prevention and control, 2012-2020
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Control of dengue virus vectors (Aedes aegypti and Aedes albopictus) in Western Pacific Region

Space Larviciding Environmental Health Intersectoral
Country/areas spraying {chemical & Biological management education and Legislation and agency
(outbreak) biological control (source community S EaITration
larvicide) reduction) mobilization)
ZEFE BB 2P REFTE FRKEAFHE 2R BMIP L
Australia
(North Queensland i i o o * *
Australia
++ ++ ++ ++
(Morthem Termtory
+ (guppy fish
Cambodia + ++ as operatiomal + ?::2:1};” = +
research}
China + = - + + - +
Hong Kong (China) &
Macau (China) i - - N * ¥ ’
: + (quppy fish
Lao People's .
: . + + as operational + + - +
Democratic Republic research)
Fiji + + - + - -
Malaysia + + = ++ +
+ (quppy fish
Philippines + + as operatiomal + + = +
research}
Solomon Islands + - - _ + - _
Singapore + + - + + ++ ++
Vanuatu + + - + + - +
Wiet Nam + + + (Mesocycliops) + ++ + +

++ Exists and is a regular/core programme activity
+ Exists but irregular, only used under field research condition

- Does not exist

Source: Country Reports, 2008, World Health Organization Western Pacific Region.

(Chang, et al. 2010)
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Stahl et al. BMC Public Health 2013, 13:1048

httpy//www biomedcentral.com/1471-2458/13/1048 BMC
Public Health
RESEARCH ARTICLE Open Access

Cost of dengue outbreaks: literature review and
country case studies

Hans-Christian Stahl"", Vicki Marie Butenschoen?, Hien Tinh Tran®, Ermesto Gozzer®, Ronald Skewes”,
Yodi Mahendradhata®, Silvia Runge-Ranzinger’, Axel Kroeger® and Andrew Farlow'®

2011
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r Vietnam kg

Indonesia EIJ&

< Peru &
Dominican Republic
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u Vector control
w Surveillance
«|EC

w Direct Cost
w Indirect Cost
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Acta Tropica, 61(1996)169-179
Elsevier Science B.V.

ACTROP 00486 ﬁi?\! }‘ﬁ

Community involvement in the control of
Aedes aegypti

TABLE 1
Countries with Community-Based dedes gegypri Control Programs

Country Year Scope Evaluated Comments

Initiated
Singapore* 1968 Countrywide Yes Very effective for 20 years; recently major epidemics of DF/DHF

indicate problems

Malaysia* 1972 Countrywide No Epidemic dengue indicates problems
Cuba 1981 Islandwide Yes Very effective for 14 years; no reported transmission
Puerto Rico 1984 Islandwide In Progress Current dengue epidemic indicates problems
Colombia 1985 Focal, Bucaramanga No Recent dengue outbreak indicates problems
Indonesia* 1985 Countrywide No Epidemic dengue indicates problems
St. Lucia 1985 Islandwide No Very effective initially, but surveillance is poor
Taiwan* 1988 South No Very effecitve, small outbreak in 1994
Honduras 1990 Focal, Yoro No Dengue transmission, but surveillance is poor
Mexico 1990 Focal, Yucatan state No Current epidemic, indicates problems
Panama 1990 Countrywide No Recent dengue outbreak indicates problems
South Pacific 1990 Selected islands No Current transmission, but surveillance is poor
Dominican Republic 1991 Focal No Dengue transmission, but surveillance is poor
People’s Rep. of China 1991 Hainan Island No Current transmission, but surveillance is poor
Thailand 1991 Focal No Current transmission, but surveillance is poor
Brazil 1992 Focal No Epidemic dengue indicates problems
Sri Lanka 1992 Focal No Dengue transmission, but surveillance is poor
Caribbean Subregion 1993 Focal No Current trapsmission, but surveillance is poor
Australia 1994 North Queensland No Too early to determine efficacy

* While members of community were used, these programs are directed by the government.
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20102. #¢-- Community-based Eco-Bio-Social approach

Asian Pacific Journal of Tropical Medicine (2010)215-219 215
AT - i e ———
i Tropical Medicine and International Health doi:10.1111/1.1365-3156.2011.02762.x
&
voLy -
= Pathogens and Global Health 2012 voL. 106 NO. 8 461
EL Shq
— Pathogens and Global Health 2012 voL. 106 NO. 8 469
Doq EV —
Pathogens and Global Health 2012 voL. 106 NO. 8
C m Pathogens and Global Health 2012 voL. 106 NO. 8 |
p1] S{ ou 005 D)
Mar| ] Quintero et al. BMC Infectious Diseases 2014, 14:38
Enri http://www.biomedcentral.com/1471-2334/14/38 BMC . .
CH paq Infectious Diseases
Phechno

E‘ Trans R Soc Trop Med Hyg 2015; 109: 85-88
d doi:10.1093/trstmh/trul76
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Trans R Soc Trop Med Hyg 2015; 109: 85-88
doi:10.1093/trstmh/trul76

Innovative community-based vector control interventions for
improved dengue and Chagas disease prevention in Latin America:
introduction to the special issue

Johannes Sommerfeld®* and Axel Kroeger®b, Guest Editors

 Fortaleza, Braazil
Girardot, Colombia
Machala, Ecuador
Acapulco, Mexico
\. Salto, Uruguay

EDITORIAL

<

INPUT PROCESS OUTCOMES
Studies in specific social-ecological systems New framework for EENELRE
improved ecosystem- | Z HEEAVFH A
Design of related interventions | yZo
Eco-bio-social appropriate
research on ;
transmission ec:::s “:n":en Intervention
dynamics t geﬁ Locally and
intervention = , "
- P e I ecosystem-specific | I M MBS
PRI H RHY s T ELHY AR relev);nt prac':ge:s for | ZERERIVITANT A
ERE-EY-HEE SBAEH : S
i = seingl prevention of dengue | & FE
it ’ and Chagas disease
O3: Research capacity strengthening
Set up Strategic Implementation Dissemination
of study research research and networking
portfolio
Figure 1. Conceptual framework of the research phases and objectives.
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Trans R Soc Trop Med Hyg 2015; 109: 99-105
doi:10.1093/trstmh/trul87

Entomological impact and social participation in dengue control:
a cluster randomized trial in Fortaleza, Brazil

Andrea Caprara®*, José Wellington De Oliveira Lima®, Ana Carolina Rocha Peixoto®, Cyntia Monteiro Vasconcelos
Motta?, Joana Mary Soares Nobre?, Johannes Sommerfeld® and Axel Kroegerb<
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participatory ecohealth approach (#1&ESEHHY 4 REEEEE)

.
()

HiA T @ AR ~ 1L EFRIEE - B S AR e R PRI i a2 IR AL R e

PESEMHERIER - (LEFFEGLE

* B BRI
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House Index

@)

Breteau Index

1

5

4

3

2

18 2 28
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Figure 1. Aedes aegypti infestation,
before (dry season) and after (rainy

season) the intervention.
—— Control area;
Intervention area.
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Trans R Soc Trop Med Hyg 2015; 109: 116-125
doi:10.1093/trstmh/tru208

Effectiveness and feasibility of long-lasting insecticide-treated curtains
and water container covers for dengue vector control in Colombia:
a cluster randomised trial

ORIGINAL ARTICLE

Juliana Quintero®*, Tatiana Garcia-Betancourt?, Sebastian Cortés?, Diana Garcia®b, Lucas Alcalgeb,
‘?’ fﬁ% LL J"' Catalina Gonzalez-Uribe?, Helena Brochero® and Gabriel Carrasquilla®

LLIN and container cover (EXEE 24 BHEB/KEBRETEE)

Wit 7775 (R RS ZOH ~ BERKES ~ RRRMHEIGEE -

SR HE22F M REDFE M I03FRK R EE - (EREAMKEREL4 ER6
B NIRBEET1% - ToBTRaAMMIRIERIHS RS - [HE NRBIERE25% -
BENLESS - BREENTRNE - FrNBREEREN AR -
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Trans R Soc Trop Med Hyg 2015; 109: 126-133
doi:10.1093/trstmh/tru209

Integrating participatory community mobilization processes to improve
dengue prevention: an eco-bio-social scaling up of local success in
Machala, Ecuador
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. Kendra Mitchell-Foster®b*, Efrain Beltran Ayala<4, Jaime Breilh¢, Jerry Spiegel?, Ana Arichabala Wilches<f,
Je Py % }?, Tania Ordofiez Leon? and Jefferson Adrian Delgado?

eco-bio-social process (HFHHTEEIEE)
AT 75 BBl NE SRR F T (BT EE) - ERRrEER) » DUKEIE
HHEMEREREE IS E KDY T EETRE > I ERS ) SRESEYEIT -
GER:. KiEE B EUR(CHENAR-EY-EEEEETRER) © WENEE (B AER)
NiEFEL - B IRER 22218 -

Table 2. Effects on the pupa per person index (PPI) pre- and post-intervention

Effect Odds ratio 95% CI P value B SE 95% (I

All cluster pairs

Annual change 1.6 1.0to 2.6 0.033 0491 0.2305 1.041 to 2.568
Intervention 1.7 0.9to 3.3 0.121 0.528 0.3401 -0.054 to 1.302
Biolarviciding 0.4 01to1.2 0.091 -0.929 0.5499 0.135t01.160

Cluster pairs where study design applied®

Annual change 1.8 1.0t0 2.8 0.011 0.595 0.2319 0.139 t0 1.051
Intervention 2.2 1.2 to 4.7 0.015 0.801 0.3535 0.155 to 1.447
Biolarviciding 0.5 0.1to 1.7 0.286 -0.684 0.6066 -2.358

Estimated with a generalized estimating equation models with binomial link function.
? Excluding clusters # 1,2,4 where all interventions were not carried out; and #7 where major infrastructure improvements took place.
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Trans R Soc Trop Med Hyg 2015; 109: 106-115
d0i:10.1093/trstmh/tru189

Long-lasting insecticide-treated house screens and targeted
treatment of productive breeding-sites for dengue vector control
in Acapulco, Mexico
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Azael Che-Mendoza®, Guillermo Guillermo-May®, Josué Herrera-Bojorquez®, Mario Barrera-Pérez®,
Felipe Dzul-ManzanillaS, Cipriano Gutierrez-Castro, Juan 1. Arredondo-Jiménezd, Gustave Sanchez-Tejedad,
Gonzalo Vazquez-Prokopecf, Hilary Ranson®, Audrey Lenhart9, Johannes Sommerfeld", Philip J. McCalle,
Axel Kroeger® and Pablo Manrique-Saide®*
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methods in the city of Salto, Uruguay

and Johannes Sommerfeldh

Improved dengue fever prevention through innovative intervention

César Basso®*, Elsa Garcia da Rosa®, Sonnia Romero®, Cristina Gonzalez, Rosario Lairihoy®, Ingrid Roche®,
Ruben M. Cafferaf, Ricardo da Rosad, Marisel Calfani9, Eduardo Alfonso-Sierrah, Max Petzold!, Axel Kroegerhi

Ecosystem management measures (£REEHE)

hA T AR

GRS N = Bk
GER RN EEEHAEREEARERIEEERER R

EQIELFE

BAIRE

 BUFEEF B R o OGRS E
’ E&Fﬁﬁfﬁz 1A T KRR A

HEERA -

Table 2. Analysis of the Breteau index (BI), container index (CI), house index (HI), number of pupae per person index (PPI) and number of pupae
par hectare index (PHI) values obtained in spring (November 2012) and autumn (April 2013) in intervention and control clusters. Effective number
of houses and number of containers examined and infested. The intervention effect was assessed by calculating the difference in increase from
spring (baseline; low vector density due to low temperatures) to autumn (post intervention; elevated vector densities due to higher temperatures)
in intervention and control clusters taking the original differences at baseline into account (difference of differences method). A negative

difference means that the increase in control areas was larger than in intervention areas. The vector densities in intervention clusters on average
increased less than thase in the control custers, although the difference was statistically not significant probably due to the reduced sample size

of dusters
Intervention Control Difference in increase (p-value)
Spring Autumn Spring Autumn
BI 3.40 1202 +8.62 2.64 13.77 +11.13 —2.51 (0.60) NS
o 1.45 694 +4.49 0.95 8.01 +7.06 —1.56 (0.61) NS
HI 238 6.62 +4.24 2.06 6.53 +4.47 —0.23 (0.90) NS
PPI 0.048 013 +0.082 0.016 014 +0.124  —0.041 (0.47) NS
PHI 0.89 192 4+1.03 0.30 1.67 +1.37 —0.33 (0.64) NS
No. of containers 1441 889 _5g52 1910 874 _.1036
No. of infested containers 21 60 439 18 64 146
No. of infested households 15 33 418 14 31 417

NS: not significant.
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RESEARCH

r.. I3 B . e . H
SR 0PN AcCESS  Eyidence based community mobilization for dengue prevention

in Nicaragua and Mexico (Camino Verde, the Green Way):

CmssMark

.....

cluster randomized controlled trial

Neil Andersson,'-? Elizabeth Nava-Aguilera,' Jorge Arostegui,? Arcadio Morales-Perez,!
Harold Suazo-Laguna,® José Legorreta-Soberanis,! Carlos Hernandez-Alvarez,?

RAc A B F @

A FE R R

lldefonso Fernandez-Salas,* Sergio Paredes-Solis,' Angel Balmaseda,> Antonio Juan Cortés-Guzman,®
René Serrano de los Santos,' Josefina Coloma,” Robert | Ledogar,® Eva Harris”

A community mobilization protocol began with community discussion of baseline results. Each
intervention cluster adapted the basic intervention-chemical-free prevention of mosquito reproduction-to
its own circumstances. All clusters continued the government run dengue control program.

WHAT IS ALREADY KNOWN ON THIS TOPIC

® Current dengue control rests heavily on using the organophosphate pesticide
temephos (Abate) in household water storage containers

# The dengue pandemic has continued to grow despite widespread use of temephos,
and resistance to this pesticide is well documented. Space spraying with other
pesticides is comman but of little proved value

® Though several studies have shown an impact of community interventions on
vector control, none has shown an impact on dengue illness or serological evidence
of infection

WHAT THIS STUDY ADDS

@ The Camino Verde (Green Way) is pesticide-free evidence based community

mobilization, each community choosing and implementing its own mix of dengue_

prevention actions based on local vector reservoirs and community resources

® The project had a positive impact on serological evidence of dengue virus infection
in children, reported illness at all ages, and all dengue vector control indices

® This is the first report of serological evidence of impact of community interventions

® Serological evidence could not confirm any protective effect of temephos against
infection with dengue virus—overall orin any subgroups
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BOX 26 - A FRAMEWORK FOR COMPREHENSIVE BEHAVI

Behavioural-Impact

BOX 4 - FIFTEEN STEPS OF COMBI PLANNING

1. Assemble a multidisciplinary planning team

2. State preliminary behavioural objectives
3. Plan and conduct formative research

4, Invite feedback on formative research

6. Segment target groups

9. Establish a monitoring system

8. Pre-test behaviours, messages, and materials
10. Strengthen staff skills

11. Set up a system to manage and share information
12. Structure your programme

13. Write a Strategic Implementation Plan
14. Determine your budget

15. Conduct a pilot test and revise your Strategic Implementation Plan

5. Analyse, prioritize, and finalize behavioural objectives
7. Develop your strategy

Parks and Lloyd, 2004

BEHAVIOURS IN INDIVIDUALS, GROUPS OR INSTITUTIONS RELATED TO
x4 R *,f 7k sEdxeT g i&%&?;ﬁ;& BB
Individuals and Water storage practices Use of aerosol insecticides Disease recognition
households Care of house plants and repellents Home-based treatment
Care of animals Screening of windows Treatment-seeking
Refuse disposal and doors outside the home
Storage of materials in Sleeping under nets
the yard during daytime naps
ﬁi ?‘z ﬁv ﬁ '1;53 Communities, Communication with Housing improvement Facilitation of transport
/i'- 8 7“ _E ‘élc ]‘7} /é' community behavioural impact of patients to health-
Vs e v roups, schools, Community clean-ups care facilities
g T & ?%’ El :GOE Advocacy f):)r or crg:n'\zatlon
of essential services: water,
refuse collection
Promote recycling of tyres
cans, bottles, etc
Vector control Communication with Area-wide application of Training of health
and sanitation behavioural impact insecticides during workers in case
services of Refuse collection emergencies management and
national, state Water and sanitation disease surveillance
and local Larval source reduction on protocols
governments public lands (roadsides
cemeteries)
Application and/or distribution
of larvicides
Health-care Maintain health facilities free Maintain health facilities
workers, of larval production sites free of mosquitoes
health-care
facilities
Decision-makers Maintain adequate funding
and policy-makers for larval source reduction
in national, state including multidisciplinary
and local
governments

Correct application of
teams to plan,implement

case management and

disease surveillance
Make appropriate

monitor and evaluate social
mobilization and

protocols
decisions about routine
and emergency use of
insecticides
communication strategies

Private sector

Make appropriate
Make appropriate decisions

decisions based on
businesses

based on entomological and
behavioural monitoring data

Promote recycling of tyres

disease surveillance
data
cans, bottles, etc

Appropriate (responsible)
Production, distribution and

(social) marketing of products
to control mosquito larvae

marketing of insecticides
and repellents

Not applicable
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Short Communication

Evidence on impact of community-based environmental
management on dengue transmission in Santiago de Cuba

Maria E. Toledo', Adriana Rodriguezz, Luis Valdész, Rigoberto Carri6n3, Georgina Cabrera3, Digna Banderas",
Enrique Ceballos?, Mireya Domeqc?, Carilda Pefia?, Alberto Baly', Veerle Vanlerberghe® and
Patrick Van der Stuyft®

The main components of the community-based strategy in the intervention blocks were (i) establishment and
training of a formal task force, the community working groups (CWG), in each area of responsibility of the family
medicine practices, (ii) securing intersectoral coordination between the CWG and the existing local government
and health structures and (iii) creation of formal links with the routine vector control programme.
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Figure | Weekly dengue attack rate in the intervention and control blocks, April 2006 = March 2007. =4=Intervention blocks; -- - Control

blocks. 33
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