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Introduction

• Controlling the HIV epidemic among MSM in the 
Netherlands. 
– 67% of newly diagnosed infections were MSM in 2012. 

– Best way to reduce the size of the epidemic. 
– Where to focus control measures? 

• What is the impact of increased testing and earlier start of 
treatment?
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Individual Based Model

• Individual based simulation model based on compartmental 
model Bezemer et al. Epidemics 2 (2010). 

• Duration of HIV stages and infectivity from Hollingsworth 
et.al. J Infect Dis (2008). 

• Transmission is modelled as Force of Infection.



Fitting process (1)

• Parameters to be estimated: 
– Overall infectivity rate (Risk behaviour) 
– Diagnose rate 
– Import rate (Infections acquired abroad) 

• Fit to data from the Dutch ATHENA Cohort. 

• GoF: Absolute divergence. 
• Monte Carlo Filtering method. 
• Latin Hypercube Sampling 
• A parameter set was considered a good fit 

when its GoF ≤ 10% larger than GoF best fit.

•  
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Fitting process (2)
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Expected state in 2020
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Base line: A reduction from 685 to 581 (-15%).
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Impact of increased testing
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A reduction from 581 to 301 (-48%).

2.3 years in 2013. 

0.5 years 

• Even if we can convince 
only half of the population 
to test more we still can see 
a 44% improvement. 

0
20

0
40

0
60

0
80

0
10

00

Year

ne
w

 c
as

es

HIV infections over time

Diagn_time = 2.32 yr
Diagn_time = 0.5 yr
Half pop reached

2010 2013 2016 2019



Impact of earlier start of therapy
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A reduction from 581 to 392 (-33%).

1.4 years in 2013. 

0.25 years  

3 months is the average time 
for AIDS patients to reach 
viral suppression.



Change in risk behaviour & interventions.

9A reduction from 581 to 193 (-66%).
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Conclusions

• Increased testing can lead to a large reduction in the 
expected number of new infections per year.  
– This result is quite robust. I.e. Even if not the whole 

population is reached, the expected number of new 
infections only increases slightly. 

• Increased testing and immediate start of therapy can lead to 
a 66% reduction of the expected number of new infections. 
– Even if risk behaviour increases with 10%, we expect a 

large reduction.
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