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ECOMORE2 project: Entomology Work Package, Vientiane, Laos

Objectives:

Entomological Surveillance to define the Dynamics of Aedes vectors
in dengue hotspots in Vientiane Capital

Measure and Map insecticide resistance levels of the Aedes
populations in Vientiane Cap.

Evaluate innovative strategies of vector control (In2Care® traps,
autodissemination of pyriproxyfen)



Dynamics of vectors and surveillance in Dengue hotspots

• 4 villages selected in Vientiane capital dengue hotspots
• 4 BG sentinel traps and 2 oviposition traps / village
 Mosquito abundance (every week since may 2016)
 Arbovirus infestation rates in vectors

BG trap

Ovitrap

Density of dengue confirmed cases in Vientiane (2012/2016)
Virology Department IPL.



Species n %
Aedes 1140 5
Anopheles 42 0.2
Armigeres 130 1
Culex 23533 95
Mansonia 3 0.01
Uranotaenia 8 0.03
Total 24856

Aedes

Anopheles

Armigeres

Culex, 
23533, 95%

Mansonia

Uranotaenia

Aedes Anopheles Armigeres

Culex Mansonia Uranotaenia

Species

Ae.aegypti
Ae.albopictus

Ae.vexans
An.vagus
An.indefinitus
Anopheles.sp

Ar.kesseli

Ar.subalbatus
Armigeres.sp

Cx.fuscocephala
Cx.gelidus
Cx.hutchinsonia
Cx.quinquefasciatus

Cx.tritaeniorhynchus

Cx.vishnui
Culex.sp

Mansonia.sp
Uranotaenia
>20 species

Mosquito species diversity, abundance and proportions 

Dengue 
vector Sp. Total %
Ae. aegypti 886 85
Ae. albopictus 158 15
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Don koy Saphanthong tai Sengsavang Sivilay

Dengue Vectors surveillance, Vientiane: Larvae

Number of Larvae Ae. aegypti and Ae. albopictus collected every week between May 2016 and October 2019 in Vientiane

2016 2017 2018 2019
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Dengue Vectors surveillance, Vientiane: Adult

Number of Adult Ae. aegypti and Ae. albopictus collected every week between Jan 2017 and October 2019 in Vientiane
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Insecticide resistance: Aedes mosquitoes, dengue vectors

• Levels of insecticide resistance in ECOMORE2 sites against currently used 
insecticides of larvae and adults Aedes aegypti and Ae. albopictus 
populations using WHO standard bioassays

Aedes albopictus

Aedes aegypti

Temephos (Abate)   

Deltamethrin  

Permethrin   

Malathion

DDT

WHO criteria
• Susceptible
[98-100% mortality]
• Suspected resistance
[90-98% mortality]
• Resistance
[<90% mortality]



Insecticide resistance: Aedes aegypti

T = Temephos   

D = Deltamethrin  

P = Permethrin   

M = Malathion

DDT

Larvae Ae. aegypti

Adult Ae. aegypti

Resistant
Suspected
Susceptible
WHO tests

Vientiane Capital

Donekoy

Sengsavang

IPL

Sivilay

Saphanthong tai

Aedes aegypti
T D

PDDT

T D

PDDT

T D

PDDT

T D

PDDT

T D

PDDT

M D

PDDT

M D

PDDT

M D

PDDTM D

PDDT

M D

PDDT



Insecticide resistance: Aedes albopictus

T = Temephos   

D = Deltamethrin  

P = Permethrin   

M = Malathion

DDT

Larvae Ae. aegypti

Larvae Ae. albopictus

Adult Ae. albopictus

Resistant
Suspected
Susceptible
WHO tests

Vientiane Capital

Donekoy

Sengsavang

IPL

Sivilay

Saphanthong tai

Aedes albopictus

T D

DDT P

T D

DDT P

T D

DDT P

T D

DDT P

T D

DDT P



Insecticide resistance monitoring, Temephos (ABATE)

New National 
Strategic Plan for 
Dengue control in 

Laos (2019)

New strategy for vector control in Lao PDR
Recommendation for larval treatment of dengue 
mosquito vectors in Lao PDR



Innovative vector control strategy, In2Care traps

• Preliminary small scale study at IPL

- Residual efficacy of the traps

- Reduction of mosquito abundance in the area?



Innovative vector control strategy, In2Care traps

• Small scale study, IPL

- Residual efficacy of the traps

Time Trial 1 controls Trial 2 controls

week 4 0 100 0 92

week 6 0 100 0 100

week 8 0 100 0 96

week 10 0 80 0 80

week 12 0 88 0 88

Table. % Adult emergence in water sample collected in five 
traps every 2 weeks. 

 No emergence of mosquitoes from the traps
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IPL small scale study: Larval survey, ovitraps

Number of Larvae (Ae. aegypti and Ae. albopictus) collected in ovitraps at IPL

Traps presence

1st survey 2nd survey

No emergence of adults from the larvae collected 
from the ovitraps during  both surveys

Dry season Rainy season Dry season Ovitrap



IPL small scale study: Larval survey, emergence

Number of Ae. aegypti and Ae. albopictus adult emerged from ovitraps in IPL 

No emergence of adults from the larvae collected from the ovitraps
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IPL small scale study: Adult survey

Number of Adult Ae. aegypti and Ae. albopictus collected with BG traps at IPL

Survey1 Survey 2

2017 2018



• No effect on the adult and larval population adundance

Re-colonisation from outside the treated area

• Autodissemitation technique is working 

No emergence of adult in breeding sites

IPL small scale study: Conclusions



Innovative vector control strategy: In2Care® traps

In2Care® trap

300 traps / village
12 Hectares treated / village

1 trap for 400m2

Protocol: 
• 2 Control sites vs 2 treatment sites
• August 2018 to August 2019
• Refill of the insecticides and water every 6 weeks



Traps location

Vientiane, Saphanthong tai village
Auto dissemination strategy

300 traps
12 Hectares

In2Care trap

BG trap

Ovitrap

200 m

Water sample



Traps location

In2Care trap

BG trap

Ovitrap

Vientiane, Sensavang village
Auto dissemination strategy

300 traps
12 Hectares

200 m

Water sample
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New vector control strategy: Adult collection

Number of Adult Ae. aegypti and Ae. albopictus collected between January 2017 and October 2019 in Vientiane. 
Treatment with In2Care traps between August 2018 and August 2019

Traps implementation

Control sites Treatment sites



New vector control strategy: Statistical analysis, Adult
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 Statistically no effect of the treatments 
observed on adult abundance between treated 
and control areas

 Slight decrease of adult abundance during the 
treatment but not statistically validated 

Treatment effect before, during and after treatment in 
treated and control areas, adult abundance

Comparison of control vs treated areas before and after 
treament, adult abundance

Anova Df Sum sq Mean sq F value Pr (>F)

Treatment 2 52 26.2 0.649 5.23E-01 NS

Location 1 486 486.3 12.048 0.000592 ***

Treatement x Location 1 923 322.9 26.456 4.77E-07 NS

Residuals 312 10884 34.9



Number of Larvae Ae. aegypti and Ae. albopictus collected weekly between January 2017 and October 2019 in 
Vientiane. Treatment with In2Care traps between August 2018 and August 2019

0

100

200

300

400

500

600

1
/4

/2
0

1
7

2
/1

5
/2

0
1

7

3
/2

3
/2

0
1

7

5
/1

7
/2

0
1

7

6
/2

1
/2

0
1

7

7
/2

6
/2

0
1

7

8
/2

8
/2

0
1

7

1
0

/4
/2

0
1

7

1
1

/8
/2

0
1

7

1
2

/1
3

/2
0

1
7

1
/1

7
/2

0
1

8

2
/2

1
/2

0
1

8

3
/2

8
/2

0
1

8

5
/2

/2
0

1
8

6
/1

3
/2

0
1

8

7
/1

8
/2

0
1

8

8
/2

2
/2

0
1

8

9
/2

6
/2

0
1

8

1
0

/3
1

/2
0

1
8

1
2

/5
/2

0
1

8

1
/9

/2
0

1
9

2
/2

0
/2

0
1

9

3
/2

7
/2

0
1

9

5
/2

/2
0

1
9

6
/1

2
/2

0
1

9

7
/1

7
/2

0
1

9

8
/2

8
/2

0
1

9

1
0

/2
/2

0
1

9

N
 la

rv
ae

 c
o

lle
ct

e
d

Don koy Sivilay

0

100

200

300

400

500

600

1
/4

/2
0

1
7

2
/2

2
/2

0
1

7

4
/5

/2
0

1
7

6
/7

/2
0

1
7

7
/1

9
/2

0
1

7

8
/2

8
/2

0
1

7

1
0

/1
1

/2
0

1
7

1
1

/2
2

/2
0

1
7

1
/3

/2
0

1
8

2
/1

4
/2

0
1

8

3
/2

8
/2

0
1

8

5
/9

/2
0

1
8

6
/2

7
/2

0
1

8

8
/8

/2
0

1
8

9
/1

9
/2

0
1

8

1
0

/3
1

/2
0

1
8

1
2

/1
2

/2
0

1
8

1
/3

0
/2

0
1

9

3
/1

3
/2

0
1

9

4
/2

4
/2

0
1

9

6
/1

2
/2

0
1

9

7
/2

4
/2

0
1

9

9
/1

1
/2

0
1

9

1
0

/2
3

/2
0

1
9

N
 la

rv
ae

 c
o

lle
ct

e
d

Saphanthong tai Sengsavang

Control sites Treatment sites

Traps 
implementation

New vector control strategy: Larval collection

Ovitrap



New vector control strategy: Statistical analysis, Larvae

Treatment effect on larval abundance before, during and 
after treatment 

Comparison of larval abundance between control vs 
treated aeas before and after treament 
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Anova Df Sum sq Mean sq F value Pr (>F)

Treatment 2 190282 95141 24.154 7.49E-11 ***

Location 1 4212 4212 1.069 0.30147 NS

Treatement x Location 2 38888 19444 4.936 7.45E-03 **

Residuals 665 2742794 4125

 No statistical treatment effect before and during the 
treatment between treated and control areas 

 Significant effect (increase) between before/during 
and after treatment 



New vector control strategy: Emergence from ovitraps
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 No emergence of adults from the larvae collected from the ovitraps during the treatment period
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Field implementation remarks: Technical organization



Field implementation remarks: Technical organization



Field implementation remarks: Laos

• Importation of the traps
• Number of people available
• Houses access: more than 200 houses 

visited per village
• Where to put the traps and time to 

install them
• Weather conditions
• Refusal:

• No mosquito so no need of the traps
• More mosquitoes after implementation
• Not understanding the use/principle of the 

traps
• Danger for kids and animals?
• Larvae always present in the traps: IGR 



New vector control strategy: Other results

Currently under analysis:

• Indexes (Breteau, house and container index) in the 4 villages before, during and 
after treatment

• Efficacy of autodissemination: Water samples randomly collected in the treated 
areas: larval emergence vs container volume and, number of breeding sites

• Fungus efficacy: mortality of the mosquitoes exposed to gauzes from the field

• Dengue incidence in treated areas vs control areas and screening of the virus in 
mosquitoes collected



• No statistical effect on the adult and larval population adundance
Re-colonisation from outside the treated area

• Autodissemitation technique is working 
No emergence of adults in control oviposition 

containers
Limitations: number of breeding sites and volume

• Autodissemination technique should be applied in combination with 
other conventional and new strategies

Conclusions on the new strategy:
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