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BACKGROUND: Low abundant drug-resistant HIV variants can rapidly grow under drug-selection
pressure and lead to treatment failure. Although point mutation assays can identify selected mutations,
there are >80 mutations associated with HIV drug resistance. New methods are needed to detect all the
possible resistance mutations that can be present in the numerous different viral variantsin aclinical
sample.

OBJECTIVES: For chronically infected, ARV-naive FIRST study participants, determine the
prevalence of low abundance drug-resistant variants using ultra-deep sequencing, compare the
preval ence between ultra-deep and standard sequencing, and determine the impact of minor-resistant
variants on virological responses.

METHODS: The FIRST study randomized ARV-naive personsto (1) PI+NRTIs, (2) NNRTI+NRTIs,
or (3) PI+NNRTI+NRTI(s). A subset (n=195) had baseline drug resistance determined by both standard
genotyping (TRUGENETM) and ultra-deep sequencing (minor variant detection at 1-3% levels). IAS-
USA mutations were evaluated for by both methods; al Stanford HIV drug resistance database
mutations (HDRM) were also evaluated for with ultra-deep sequencing. The standard and ultradeep
sequencing methods were compared with McNemar’ s test for dependent proportions. Proportional
hazards models were used to compare those with and without mutations for virological failure (VF;, HIV
RNA >1,000 copies/ml).
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RESULTS: At least one IAS-USA mutation was detected at baseline by standard and ultra-deep
sequencing for 12.8% and 20.0% of participants, respectively (P=0.007). Stanford-HDRM were detected
by ultra-deep sequencing in 30.8% of participants. Ultra-deep sequencing identified |AS-defined
NNRTI, NRTI, and Pl mutationsin 8.2%, 11.3%, and 3.5% of participants, respectively; Stanford-
HDRM NNRTI, NRTI, and PI mutations were detected in 16.4%, 15.4%, and 4.1%. Among those in the
NNRTI+NRTIsarm of FIRST, all participants with a NNRTI mutation identified experienced VF, and
therisk for VF was significantly higher for those with NNRTI mutation(s) at baseline by ultra-deep
sequencing compared to those without a NNRTI mutation (HR 2.8, 95% CI 1.0-7.9, P=0.05 for IAS-
mutations; HR 2.3, 95% CI 1.1-5.0, P=0.03 for Stanford-HDRM).

CONCLUSIONS: Ultra-deep sequencing identified a significantly larger proportion of chronically
infected ARV -naive patients harbouring drug-resistant variants than standard resi stance genotyping. For
those who initiated ART within the NNRTI arm of FIRST, therisk of virological failure was
significantly greater for participants with low abundant NNRTI-resistant variants identified by ultra-
deep sequencing than for those without NNRTI resistance identified.
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