Use of HIV-1 genotype interpretation system (Retrogram) enables prediction of the viral response in HIV-1 infected patients
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Background
A large number of HIV-drug resistance interpretation systems have been developed in recent years. Several comparative studies using retrospective data showed differences between the available systems. The predictive value of the decision support system Retrogram was investigated as part of the GREAT-study. This was a prospective, randomized, multi-centre, study which compared the efficacy of antiretroviral therapy chosen based on best clinical judgement plus HIV-1 resistance genotyping, supported by Retrogram, with or without drug-level monitoring, in HIV-1 infected patients failing any antiretroviral regimen.

Methods
A total of 184 patients were enrolled in twenty clinical centres located in seven European countries. Data from 57 patients were available for analysis at week 24. The baseline characteristics of the excluded patients were similar to the individuals for whom data was available at week 24. The four category suitability ranking of Retrogram was translated into a drug score A=1, B=0.7, C=0.4, D=0.1. A drug suitability score was calculated as the sum of the individual drug scores. Logistic and linear regression analysis was used to respectively determine the association between the drug scores and achieving a viral load <50 copies/ml and the decline of HIV-RNA from baseline to week 24.

Results
At week 24, 28 patients (49%) reached an undetectable viral load of <50 copies/ml. The odds ratio (OR) of achieving an undetectable viral load at week 24 was 2.69 [95% confidence interval 1.47-4.94] per unit increase in drug-suitability score. After adjustment for the log-transformed baseline viral load (OR=0.23 [0.10-0.55] in univariate analysis) and CD4 cell count (<200 vs. 200 or more, OR=0.27 [0.08-0.90]), the odds ratio increased to 4.87 [1.84-12.88]. Using linear regression, the suitability score showed a correlation with the log viral load change (slope=0.58 [0.20-0.96], r2=0.15; p=0.003). Adding the baseline log viral load only slightly increased the drug susceptibility score (slope=0.61 [0.40-0.82]) but had a profound impact on the r2 which increased to 0.46 (p=0.001).
Conclusion
In this prospective study, the decision support system Retrogram consistently predicted the viral response at 24 weeks of therapy independent of the baseline viral load and CD4 count. The results have to be confirmed in larger independent datasets. We anticipate performing this confirmation within the recently started EU-project ViroLab (www.virolab.org, contract 027446). ViroLab is a unique collaboration between experts in computer science, epidemiology, clinical science and virologist. ViroLab will develop a virtual laboratory and at its core will be a decision support system for prediction of HIV drug susceptibility.
