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HIV Polymerase gene (pol)

• Sequenced to check for resistant mutations in 
order to start adequate therapy 

• We use the mutual similarities to study the 
underlying transmission networks

1. Time from infection to onwards transmission

2. Contribution of the treated population



Numbers in ATHENA
~ July 2007

• 12,951 HIV-1 infected persons

• 53% reported to be infected by MSM contact

• 30 % of all MSM have a subtype B sequence 
available

• 403 identified with an HIV-1 subtype B 
infection with a known date of infection in the 
period 1987 - 2007

new infections



Clustering of new HIV infections

175 of 403 (43%) patients in 63 
transmission clusters with a 
bootstrap value ≥ 99, coloured red

Difference between closest 
sequences per patient in a cluster 
0.9% (IQR 0.5 - 1.5)

1.4 %



The distribution in time between the dates of infections
of the most likely transmission pair for all patients in a 

significant cluster

Median time difference between dates of infection 1.4 years (IQR 0.6 - 2.7)



Transmission of resistant HIV-1 strains 
among 403 new infections

study contact networks in a tree of 4090 HIV-1 subtype B 
pol gene sequences of 2877 persons 

• 24 (6%) resistant 
• 2 (1%) MDR



Sub-epidemics of resistant
strains to one drug class
23 persons in 4 clusters with 
per cluster the same mutations 
that give resistance to NRT 
inhibitors



Multi Drug Resistance
New infections 
The 2 of 403 new infections with a multidrug 

resistant strain did not cluster with any 
other sequence in the database

All patients infected with a MDR 
• 22  MDR transmissions found (1%)
• two were together in a cluster
• both resistant to all three drug classes. 



Conclusions

1. Transmission takes place both during 
and after primary infection

2. Most transmission of resistance to one 
drug class from the untreated population

3. MDR is till now only transmitted 
occasionally 

Earlier diagnosis and treatment !
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