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Dengue virus disease case notification rate per 

100 000 population, January–December 2024

The Arboviral Threat

Vector-borne diseases remain a 

global health challenge.

- Aedes aegypti is the main 

vector of dengue, Zika, and 

chikungunya in the Americas.

- In Europe, Aedes albopictus 

is rapidly expanding its range, 

increasing transmission risk.

- Conventional control methods 

are often inadequate or 

unsustainable.









Current control methods

1. Larval Source Management

2. Larvicides: Biological (e.g., Bti), or chemical: IGRs

3. Insecticides: residual, space spraying, treated nets

Addressing challenges: the imperative for innovation

1. Operational issues in the context of new urban environments

2. Resistance to insecticides

3. Enviromental pollution and non-terget effect of pesticides

4. High economical cost

5. Impact of climate change
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Progress in the evaluation of mass rearing technologies 

for Aedes control 

Notable initiatives are ongoing: Brazil, China, Cuba, France, 

Germany, Greece, Italy, La Reunion, Mexico, Sri Lanka, Portugal, 

Spain, Switzerland,  Thailand, USA

Effective implementation requires a deep understanding of biological 

and ecological processes

Field experimentation is time and resources demanding

A number of parameters should be controlled to obtain success
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How many mosquitoes

How often

How long should mosquitoes be released for?

How many points: How far apart should the release points be?

The strategy

SIT implementation: key questions



The answer of biology: mark – release –recapture trials

SIT implementation: key questions

Monitoring system

Roman numbers (blue): eggs traps

Symbols: BG-Sentinel traps

Sterile mosquitoes

• Dispersion

• Diffusion

• Survival

• Mating competitiveness

Mosquitoes wild population

• Abundance

study

site



The answer of biology: mark – release –recapture trials

Dispersion of sterile males

Mean distance traveled: 100 m

Fly range50: 57 m

Fly range90: 250 m

• Probability of daily Survival (PDS): 0,81 (SD 0,01)

• Mean lifespan expectancy (ALE): 3,48 days

• Max time of survival (t max): 15 days

Survival of sterile Ae. aegypti males in field

• Sterile to wild ratio: 6.1 

• Fried index: 0,56 

Sterile mating competitiveness into the field

• 108 males/ Ha = 6 males/ house = 1.44 males/ person

Abundance of wild mosquito population

Dispersal of sterile males into the field
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Mean distance traveled: 100 m

Fly range50: 57 m
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• Probability of daily Survival (PDS): 0,81 (SD 0,01)

• Mean lifespan expectancy (ALE): 3,48 days

• Max time of survival (t max): 15 days

Survival of sterile Ae. aegypti males in field

• Sterile to wild ratio: 6.1 

• Fried index: 0,56 

Sterile mating competitiveness into the field

• 108 males/ Ha = 6 males/ house = 1.44 males/ person

Abundance of wild mosquito population

Dispersal of sterile males into the field

How many mosquitoes: 1000 sterile males /Ha

How often: Twice a week

How far apart should the release points be? 200 meters



Cuba experience in evaluating SIT for mosquito control

Open field study: crossover
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Cuba experience in evaluating SIT for mosquito control

Open field study: crossover. Spatial-temporal analysis

Estimates of the hatching rate in the SIT area (El 

Cano or A.Arenas), each month in 2020 and 2023, 

respectively. 

1st row: posterior means of predicted values, 

2nd row: lower limit

3rd row: upper limits of the predicted values. 

Shows a temporal decrease in the hatching rate with 

some spatial heterogeneity.

A) SIT area (El Cano,2020) 

B) SIT area (Arroyo Arenas,2023) 
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The concept of releasing sterile mosquitoes 

on a "rolling carpet”

Three phases of a release programme for the 

same areas are shown. 

Red mosquitoes represent natural populations

Black ones: sterile release areas

Open boxes: disinfested zones

The spatial direction of the releases and the 

accompanying disinfested areas expansion are 

indicated by the arrows. 

This also illustrates the "area-wide control" 

concept in that there is an increasing 

disinfested area in return for a continuous 

level of effort



Mathematical modeling: a key tool for SIT optimization 

• Enhancing decision-making by providing quantitative insights into 

mosquito population dynamics and SIT implementation strategies

• Optimizing sterile male releases, enabling refinement of quantity, 

frequency, and spatial distribution

• Reducing reliance on extensive field experimentation, providing 

cost-effective and scalable predictive analyses

• Integrating biological and ecological complexities, specifically 

accounting for environmental variables influencing SIT 

effectiveness

• Supporting epidemiological forecasting, thereby facilitating the 

assessment of SIT’s potential to reduce dengue transmission
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