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BACKGROUND

There are now around 25 licensed HIV drugs and combination therapy is able to reduce levels of
circulating virus to very low levels in the majority of patients. Nevertheless, treatments still fail and the
disease continue to progress. One of the main reasons for treatment failure is that the virus readily
mutates and develops resistance to the drugs ranged against it.

Genotypic resistance tests are now in widespread use in well-resourced settings to help identify drug
combinations that will overcome resistance in the individual patient. Once the test has identified
mutations in a patient’s virus, however, this information requires interpretation to predict what effect
they will have on susceptibility of that virus to each of the available drugs. This poses tremendous
challenges because there are more than 200 different mutations that can affect drug resistance in
complex ways, and because of the enormous number of possible drug combinations available. Generally,
this interpretation is performed by using sets of “rules” or algorithms based on review of the scientific
literature. Many different interpretation systems are in everyday use, which vary in content and quality
and rely heavily on data relating the genotype to phenotype, rather than to the response of patients in
the clinic. Moreover, these systems can only indicate to which drugs the virus is likely to be sensitive or
resistant to, they are not designed to give a relative indication of the likely response to different
combinations.

THE RDI CONCEPT

The new approach pioneered by the RDI involves using computational models, trained with drug
response data from tens of thousands of patients to predict how an individual will respond to any
combination of HIV drugs. Many scientists and clinicians believe that this approach has the potential to
greatly improve patient outcomes through individualized treatment design.

Since this approach requires an enormous amount of data, the development of the RDI database is an

international collaborative initiative. A number of private and public research groups around the world
have already made significant contributions to the database & continue to provide updated data.

DATA

All data entered into the RDI database is first stripped of any patient identifiers before being sent to the
RDI and each data set assigned a unique identifier. The data currently required by the RDI for its
computational modelling are as follows:

Mandatory data:

HIV RNA viral load measures Viral load sample dates

HIV genotypes (RT and protease sequence data) Genotype sample dates

CD4 counts CD4 count dates

Details of antiretroviral drug therapy Antiretroviral drug start and stop dates

Antiretroviral treatment history (all available)

Optional data:

Gender Date of birth
Measures/estimates of adherence Viral clade
Viral load assay specifications
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PROGRESS TO DATE

The RDI is registered in the UK as an independent, not-for-profit organization, a core research team of
four and an international advisory group. As of January 2019 the database held data from approximately
250,000 patients from all over the world.

Neural network, random forest and support vector machine models have been developed and have
produced reliable predictions of virological response. The models consistently predict response or failure
(</> 50 copies HIV RNA/ml) with 80% or more accuracy. Correlations between predicted and actual
changes in viral load have been 0.7 and above. The mean absolute difference between the predicted and
actual viral load values are in the region of 0.7 log copies/ml, similar to the reproducibility of the assays.
Models have been developed that do not require a viral genotype in order to make their predictions with
only marginal loss of accuracy. These models consistently and highly significantly out-perform the
genotype resistance tests are predictors of response and are particularly useful in low and middle-income
countries where genotyping may be unaffordable.

HIV-TRePS, the RDI's HIV Treatment Response Prediction System was launched in October 2010. This
unique system enables healthcare professionals to obtain predictions of how their patients may respond
to different combinations of antiretroviral drugs of their choice plus alternative regimens in common
clinical use. The healthcare professional can input their local drugs costs and use the system to identify
effective combinations within a certain budget or compare the costs of different options. It has been
used in 90 countries around the world.

THE PEOPLE

Executive Group

Dr Brendan Larder, Scientific Chair

Dr Andrew Revell, Executive Director

Dr Dechao Wang, Head of Bioinformatics
Daniel Coe, Database Manager

Scientific Advisory Group

1. Dr Julio Montaner BC Center for Excellence in HIV/AIDS, Vancouver, BC, Canada
2. Dr Richard Harrigan BC Center for Excellence in HIV/AIDS, Vancouver, BC, Canada
3. Dr Jose Gatell Hospital Clinic of Barcelona, Barcelona, Spain

4. Dr Brian Gazzard Chelsea and Westminster Hospital, London, UK

5. Marta Boffito Chelsea and Westminster Hospital, London, UK

6. Dr John Baxter CPCRA, USA

7. Dr Sean Emery NCHECR, Sydney, Australia

8. Dr Anna Maria Geretti The Royal Free Hospital, London, UK
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Data contributors

¢ AREVIR database, c/o the University of Cologne, Germany

e  ATHENA cohort, Amsterdam, The Netherlands

¢ Aurum Institute, Johannesburg, South Africa

e BC Centre for Excellence in HIV/AIDS, Vancouver, BC, Canada

e Chelsea and Westminster Hospital, London, UK

e  Community Programs for Clinical Research on AIDS (CPCRA), USA

e  CORIS cohort, Madrid, Spain

e  Desmond Tutu HIV Centre, Cape town, South Africa

e “Dr. Victor Babes” Hospital for Infectious and Tropical Diseases, Bucharest, Romania

e  Federal University of Sao Paulo, Sao Paulo, Brazil

¢ Fundacion Huésped, Buenos Aires, Argentina

e Fundacion IrsiCaixa, Badelona, Spain

e Hopital Timone, Marseilles, France

e Hospital Clinic of Barcelona, Spain

e Hospital of the Johann Wolfgang Goethe-University, Frankfurt, Germany

e ICONA cohort, Italy

¢ Instituto Nacional de Ciencias Medicas y Nutricion Salvador Zubiran, Mexico City,
Mexico

e Instituto Ramdn y Cajal de Investigacion Sanitaria, Madrid, Spain

e Italian ARCA database, University of Siena, Siena, Italy

e MASTER Cohort (coordinated by the University of Brescia, Italy)

e National Centre in HIV Epidemiology and Clinical Research, Sydney, Australia

e National Institute of Allergy and Infectious Disease, Bethesda, MD, USA

¢ National Institute of Infectious Diseases, Bucharest, Romania

e National Institute of Infectious Diseases, Tokyo, Japan

¢ Ndlovu Medical Centre, Elandsdoorn, South Africa

e Netherlands HIV Monitoring Foundation, Amsterdam, The Netherlands (ATHENA database)

e  PASER Programme, Amsterdam, The Netherlands

e PhenGen study group (via the University of Brescia, Italy)

e Ramon y Cajal Hospital, Madrid, Spain

e Royal Free Hospital, London, UK

e Rural Development Trust (RDT) Hospital, Bathalapalli, AP, India

e St. Vincent’s Hospital, Sydney, Australia

e Sapienza University, Rome, Italy

e SATuRN, South Africa

¢ Taylor’s Square Private Clinic, Darlinghurst, Australia

e Tibotec Pharmaceuticals

e University Hospital, Barcelona, Spain

e University of Belgrade, Belgrade, Serbia

e University of Brescia, Italy

e US Military HIV Research Program, Rockville, MD, USA
e YRG Care, Chennai, India
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