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Table: Drug resistance mutations detected and their impact on ARVs
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® More-sensitive assays detect mutations at low concentrations ("low-level" mutations) in up to 47% of antiretroviral
(ARV)-naive subjects.

 Impact of minority variants on HIV-1 disease progression and response to ARV remains unclear.

® The oligonucleotide ligation assay (OLA) detects mutations in as little as 2-5% of the viral quasi-species.

Purpose/Goals:
o Evaluate prevalence of mutations detected by CS and OLA in subjects with primary HIV-1 infection.
 Evaluate impact of minority variants on ARV therapy.
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Methods: Patient Population:

o Since 1992, >300 enrollees in observational cohort at the University of Washington Primary Infection Clinic (PIC).

o Selected a subgroup of 99 subjects who had primary HIV-1 infection, met criteria for enrollment in the PIC, and
acquired HIV-1 after 1996 and who:

1) enrolled within one month of HIV-1 infection, or

2) had baseline consensus sequencing previously performed, or

3) initiated ARV therapy within 6 months of study enrollment.

o Resistance testing was performed on the first available plasma and peripheral blood mononuclear cell (PBMC)
specimens collected no more than 7 days after start of ARVs.

® Approved by University of Washington Institutional Review Board. All subjects gave written consent.

Methods: Statistical Analysis

© McNemar's exact tests compared number of subjects with mutations detected by OLA and consensus sequencing in plasma and in PBMCs.

o Survival analyses compared the time to virologic suppression (defined as HIV-1 RNA <50 copies/mL), adjusted for HIV-1 RNA level at start of ARV.
o Stanford University HIV Drug Resistance Database used to predict number of active agents (without intermediate or high-level resistance) in the regimen.
o Subjects were divided into three groups:

1) Subjects without detectable HIV-1 drug resistance mutations,

2) Subjects with low-level mutations who were treated with ARV regimens with fewer than three active ARV agents, and

3) Subjects with low-level mutations who were treated with ARV regimens with three or more active agents.

Methods: Resistance Testing

RT-PCR and PCR for genotyping of HIV-1 pol

© RNA extracted and reverse transcribed using GeneAmp RNA PCR Core kit.

© DNA extracted from PBMCs using Puregene Cell and Tissue kit.

® Nested PCR: 1*-round PCR of cDNA or DNA in 50 yil reaction mixture with 10 ul of cDNA/1 yig DNA. 2™-round
PCR contained 2yl 1#-round product.

 Amplicon = 1,193-bp DNA fragment encoding all of PR and RT to amino acid 220.

Consensus sequencing
o Bidirectional sequencing of amplicons performed using labeled
o Sequences analyzed with Sequencher, version 3.0. Genotypes were aligned in ClustalX and Stanford University HIV
Drug Resistance Database used to identify mutations

chain terminators.

Figure: Time to virologic suppression among subjects with/without low-level drug resistance

Impactof Low-level Mutations on Time to Virologic Suppression

© 89 subjects began ARV a median of 48 (IQR 24-107) days after HIV-1 infection.
o Median time to virologic suppression (HIV-1 RNA <50 copies/mL) was:

109 (IQR 63-148) days for 59 treated subjects without detectable mutations

104 (IQR 55-162) days for 12 subjects with low-level mutations treated with <3 active ARV, and

85 (IQR 56-111) days for 12 subjects with low-level mutations treated with >3 active ARV (p=.7).
 Compared to subjects without mutations, time to suppression was not significantly different cither for
subjects with low-level mutations treated with <3 active ARVs (aHR 1.3, 95% CI 0.6-2.9, p=4) or subjects with
low-level mutations treated with >3 active ARVs (aHR 1.1,95% CI 0.6-2.1, p=.7).

Limitations:
 Only 4 subjects were observed to have virologic failure.

o Study was underpowered to detect differences in cli

ical outcomes or impact of specific mutations.
® OLA may not have detected mutations that may have been present at even lower levels.

Results: Demographic & baseline characteristics Results: Prevalence of transmitted drug resistance
 All subjects were men. 98% were men who have sex with men (MSM) @ Plasma and PBMC specimens from median of 29 (IQR 19-66) and 31 (IQR
© All subjects acquired HIV-1 subtype B infection 19-66) days after HIV-1 infection.

‘Nomutations | Low-level Mutations by All subjects ® CS detected mutations in 5 (5%) subjects

o Pl o © OLA detected mutations in 33 (33%) subjects.
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Conclusions:
1) Transmitted drug resistance was detected in 33% of ARV-naive subjects with primary HIV-1 infection.

2) Consensus the pr of drug resistance
3) We found no association between low-level mutations and delayed time to HIV-1 RNA <50 copies/mL.

4) Impact of transmitted drug resistance may not be uniform and could be modified by level of resistance, use of
specific ARV, or other factors.
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