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e Optimising therapy following treatment failure in resource-limited Table 1: Accuracy of the models
settings (RLS) is challenging due to limited treatment options and the
general unavallablllty Of reS|Stance testl ng Cross Test Victor Babes Elandsdoorn RDI test
validation (n=800) (n=56) (n=39) subset
e We have developed computational models that can predict virological (n=14,891) (n=57)
response from genotype, viral load, CD4 count and treatment history ROC AUC without
with accuracy of approximately 80% compared to 60-65% for genotypic genotype 0-77 0.77 0.68 065 0-77
sensitivity scores (GSS) (1) \(l?/\i/tehrjlljltac;:;r)atcye 290, 219, 679, 629, "y
e |nclinical studies, a web-based system using our computational models Z . L
was assessed as being a useful clinical tool (2) ROC AUC with 0.76
genotype
e Here we use a large dataset to develop new models that do not require a Overall accuracy e
genotype and assess their potential clinical utility using data from RLS. with genotype ’
e 10 random forest (RF) models were trained to predict the probability of a _ s e
follow-up viral load being <400 copies/ml following a change in therapy 08 =
e Theinput variables were baseline viral load, CD4 count, treatment 5 06 :
history, drugs in the new regimen and time to follow-up : BOO0TestTCEs
e 14,891 treatment change episodes (TCEs), predominantly from Europe | | southafrica
and North America, were used for training with 800 set aside at random 02
as an independent test set u
e Additional test sets were provided by clinics in Romania (“Dr. Victor “ N g N 1

Babes” Hospital for Infectious and Tropical Diseases, Bucharest; 39 TCEs)
and South Africa (Ndlovu Care Group, Elandsdoorn; 56 TCEs)

Table 2: in silico analysis
e Asubset of 57 TCEs from the 800 RDI test set that had genotypes

available were also tested with the RDI’s models that use a genotype in
their predictions

Victor Babes (n=39) Elandsdoorn (n=56)
OOP-1 OOP-2 OOP-1 OOP-3

No. of correctly predicted failures
e Model performance was assessed using ROC curves, in terms of area (total no. of failures)

under the curve (AUC) and overall accuracy No. (%) for which alternatives were found
that were predicted to be effective

11 (14) 11 (14) 8 (22) 16 (22)

9(82%) 11 (100%) 4 (50%) 6 (38%)
e Baseline data from cases in the RLS test sets where the new regimen
failed (and this failure was correctly predicted by the models) were

used by the models to identify potentially effective alternative 3-drug | -
regimens using drugs that are currently available in that setting COnC usions

* Different optimum operating points (OOPs) for classifying predictions as e RF models that do not require a genotype, trained with large
responses or failures were used: one derived from the 800 RDI test set datasets from resource-rich countries, are accurate predictors of
(OOP-1) and one optimised for the local RLS test data (OOP-2 and OOP-3). virological response for cases from those countries and only slightly

Figure 1: Dataset development less accurate than models including a genotype

e The models are less accurate for cases from Romania and South

< RDI db 70,000 patients > Africa but comparable to genotypic sensitivity scores from
genotyping with rules-based interpretation
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