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A cluster of genetically similar infections found 
in different patients imply an elevated rate of 
transmission in a subpopulation. For diseases 
such as HIV, where time-space clustering 
methods are inaccurate due to the time-lag 
between transmission and diagnosis,   genetic 
clusters can indicate outbreaks. However, these 
often rely on an arbitrary similarity cutoff to draw 
connections, which dramatically changes the 
clusters created (Figure 1). We validated 
cluster growth models on real data, while 
modulating thresholds for clustering and 
time-scales for predictors. Optimal parameters 
are then those providing the best improvement 
of fit provided by additional variables.

Data Set 
808 patient-matched HIV-1 B pol sequences 
Collected between 2007-2013 in Northern 
Alberta, Canada. 

Figure 2.  Akaike Information Criterion (AIC) for two Poisson-linked, predictive models. Higher AIC, indicates worse fit, and light blue 
regions indicate a higher AIC from the null model compared to the Proposed model.  Fits were obtained using different TN93 cutoff 
thresholds to define clusters (A) and different time scales (ie. Weeks, Months, Years) for sequence collection time (B). While varying 
time scales, cluster threshold was static at the optimal 0.0104 obtained in (A) for consistency.
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Poisson-Linked Cluster Growth Models
● Predicting the number of “new” (collected in 2013) sequences that 

connect to a cluster of “old” (collected before 2013) sequences
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Figure 1. Clusters defined as components 
of a network. Vertices represent a random 
subset (n=100) of equences from the data 
set. Edges represent connections, where 
TN93 distances between sequences fall 
under different thresholds of  0.005 (A) and 
0.040 (B) expected substitutions per site. .

Proposed Model
Growth is predicted by weighted 
cluster size. Recently collected 
sequences are weighted higher. 
This is effected by time-scale.

Null Model
Growth is 

predicted by 
cluster size alone.

Conclusions

● AIC difference quantifies the benefits of new information (ex. 
sequence collection date) for a predictive model (Figure 2).

● Using a TN93 Cutoff threshold of 0.0104 for cluster definition 
and grouping sequence collection dates into 65 day 
time-blocks to train our proposed model, maximizes AIC 
difference. We view these as optimal parameters. for the 
Northern Alberta study area
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