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Background: 
The EuResist project aims at developing an integrated system for the clinical management 

of antiretroviral drug resistance. The system will provide clinicians with a prediction of the 

HIV patient's response to antiretroviral treatment and thus help select the best drugs and 

drug combinations for any given HIV genetic variant.  

Although much progress has been done on the interpretation of drug resistance data, both 

genotypic and phenotypic information often remain difficult to translate into clinical 

decisions on individual patients, particularly when heavily pre-treated. In recent years, 

several machine learning techniques have been explored to model prediction of response 

to treatment. While these methods show promise, definition of the optimal training 

attributes is complex and there is a crucial need for rich and massive, high-quality and 

updated clinical and virological data. To this end, a large European integrated data set has 

been created by merging three of the largest existing resistance databases: ARCA (Italy), 

AREVIR (Germany) and Karolinska (Sweden). Several distinct prediction engines are 

being used in the study and preliminary results are encouraging. 

 

Methods: 
The EuResist project gathers clinical virology units and experts in machine learning and 

data mining. The consortium aims at integrating clinical and virologic data from a large 

cohort of patients to provide the information for training multiple machine learning 

approaches. In order to be reliable, some of the most promising prediction methods 



available require a critical mass of high-quality data, which has not been available from a 

single source. To this end, three large and expanding databases, containing historical and 

prospective data from different European countries, have been integrated. Figure 1 shows 

the latest release, which includes data from more than 17,000 patients, about 60,000 

therapies, almost half a million isolates (viral load and CD4), and close to 20,000 raw 

sequences of the virus.  

 

  ARCA Arevir Karolinska EuResist 

Patients 10276 2444 4358 17078 

Therapies 39293 6154 14535 59982 

Isolates 286650 54654 152718 494022 

Sequences 16207 2177 1060 19444 

Figure 1: The number of data items integrated in the latest version of the EuResist 

database, released on July, 2007 

 

Since several variables have a potential impact on the response to treatment, gathering 

data from multiple locations ensures that different and potentially influential scenarios 

(e.g., drug prescription attitudes, HIV subtypes) are represented in the integrated 

database. 

Each learning strategy results in an engine that generates a prediction of short term viral 

load for a patient given at least a particular drug combination and a genotype. A much 

larger set of attributes to be provided to the prediction engine is optional. As the data 

provided is multifaceted, a significant component of the learning is the feature selection 

and extraction phase. This process identifies optional data attributes that contribute to the 

accuracy of prediction and evaluates different ways to represent the features. Different 

engines are based on different subsets of the attributes and the attributes may be 

represented in the engines differently. These engines are then to be combined in a final 

engine freely accessible on the web to assist the infectious diseases specialist in building 

the best treatment regimen. 
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