
Congress Name; Month x–x, 2023; City, CountryEACS 2023; October 18–21, 2023; Warsaw, Poland

https://presentations.
gilead.com/item/020cd91051

Assessing Phenotypic Effect of Integrase Strand Transfer Inhibitor (INSTI)-Based 
Resistance Substitutions Linked to Failures on Cabotegravir
Michelle L. D’Antoni, Brie Falkard, Kristen Andreatta, Stephanie Cox, Cal Cohen, Christian Callebaut
Gilead Sciences, Inc., Foster City, CA, U.S.A.

Key Findings
◆ Clinical isolates with resistance-associated mutation (RAM) 

patterns similar to observed CAB INSTI resistance patterns 
showed meaningful increases in half-maximal inhibitory 
concentration (IC50) fold changes, which strongly reduced 
sensitivity to EVG and, to a lesser extent, BIC

◆ These data suggest that CAB-associated resistance will 
negatively affect the efficacy of EVG-based regimens, 
including E/C/F/TDF and E/C/F/TAF, and may negatively 
affect the efficacy of BIC-based regimens, including B/F/TAF 
– Limitations of this study include not assessing the impact 

of minority RAM variants, which may emerge at greater 
frequencies under drug pressure and can affect 
drug susceptibility

– Real-world outcomes with INSTI-based regimens have 
yet to be determined
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Introduction

Study Design Schema

◆ INSTI-based regimens are recommended by international HIV 
guidelines as initial and switch therapy in people with HIV (PWH)1–3 

◆ With novel antiretroviral agents (such as long-acting, injectable 
CAB) becoming available, there is a need to understand how 
the resistance profiles of novel agents might affect subsequent 
treatment options 

◆ INSTI resistance patterns including, but not limited to, Q148K/R, 
N155H, R263K, G118R, E138A/K and G140A/S mutations 
(alone or in combination) have been documented in CAB 
virologic failures and/or PrEP seroconversions4–12

INSTI RAMs From Clinical Isolates* (N = 52)
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Conclusions
◆ These data reinforce the 2023 recommendations by the 

DHHS to test for INSTI drug resistance after CAB treatment 
or PrEP failure1

◆ These data also highlight the need for careful selection 
of subsequent treatment regimens in people with CAB 
resistance, as INSTI agents may not be effective

Objective
◆ To assess the potential effect of INSTI resistance substitution patterns 

(comprising Q148K/R, N155H, R263K, G118R, E138A/K and G140A/S mutations) 
on the antiviral activity of the INSTIs BIC and EVG

Methods

Results

◆ Antiviral resistance testing was performed using person-derived clinical isolates 
(N = 52) with viral profiles similar to CAB INSTI resistance patterns4–14

*Mutations: E138A/K, G140A/C/S, N155H and Q148K/H/R, alone or in combination; †Information about the clinical 
samples is limited and clinical data are not available.

*Information about the samples from the biobank is limited and clinical data are not available. 

◆ Over half of isolates had 2 RAMs and almost a third of isolates had 3 RAMs

IC50 Fold Changes for Clinical Isolates* With RAM Patterns Associated With CAB Failure

Vertical black bars represent mean fold changes; red dashed lines indicate IQ values. *Substitution patterns from isolates: Q148K/H/R + E138A/K + G140A/C/S (n = 16); 
Q148R + E138K (n = 3); Q148H/R + G140A/S (n = 24); N155H (n = 6); Q148R (n = 3). 

◆ For all three drugs, mean IC50 fold changes were the 
highest for isolates with three RAMs:

Mean IC50 fold changes

CAB BIC EVG

1 RAM 3.3 1.4 < 65

2 RAMs 9.5 2.5 > 144

3 RAMs 47.0 7.6 > 144

◆ When considering clinical trough concentrations 
expressed as inhibitory quotient (IQtrough):
– 58% of CAB fold changes were > IQtrough = 9
– 4% of BIC fold changes were > IQtrough = 16 
– 100% of EVG fold changes were > IQtrough = 2

Assessment of Isolate Sensitivity to BIC and EVG

◆ When considering clinical and biological assay cutoffs,* 
isolates varied in levels of sensitivity to BIC and EVG
– 54% of isolates were sensitive to BIC, 40% were 

partially sensitive and 6% were resistant
– 100% of isolates were resistant to EVG
– Cutoffs for CAB are not currently available

*For BIC, fold changes from 2.5 to 10 signified partial sensitivity and fold changes 
> 10 signified resistance; for EVG, fold changes > 2.5 indicated resistance.

For further information 
on fold change values, 
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