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In-Vitro Activity of Long-Acting Cabotegravir Relative to other 
Integrase Strand-Transfer Inhibitors  

Summary 

• Cabotegravir (CAB) has demonstrated low-nanomolar activity against a broad range of HIV-1 

subtypes and HIV-2, similar to other Integrase Strand-Transfer Inhibitors (INSTIs).1-3 

• CAB has demonstrated activity against site-directed molecular (SDM) clones containing the 

raltegravir (RAL)-resistant Y143R, Q148K, N155H, and G140S/Q148H signature variants (fold 

change [FC] < 6.1), while these mutants had a high FC in the half-maximal effective 

concentration (EC50) for RAL (11 to > 130).1 

• CAB has broader antiviral activity compared to RAL and elvitegravir (EVG) against INSTI-

resistant HIV-1 mutations.4,5 

• Important safety information is found in the attached Prescribing Information. 

 

Through resistance passage experiments, integrase enzyme assays, and cellular assays with SDM HIV 

clones resistant to other classes of anti-HIV-1 agents and earlier INSTIs, the in-vitro antiviral profile and 

mechanism of action of CAB were established.1 CAB has demonstrated low-nanomolar efficacy against a 

broad range of HIV-1 subtypes and HIV-2; similar to other INSTIs (Table 1).1-3  

Table 1. Inhibition of Recombinant HIV Integrase and Antiviral Potency1,6  

INSTI Integrase Inhibition, Strand 

Transfer IC50 (nM) 

PBMC IC50 (nM) 

CAB 3.0 0.22 

DTG 2.7 0.51 

RAL 3.3 2.0 

EVG 6 2.0 

CAB = cabotegravir, DTG = dolutegravir, EVG = elvitegravir, FC = fold change, HS = human serum, IC50 = half maximal inhibitory 
concentration, INSTI = integrase strand-transfer inhibitor, PA-EC50 = protein-adjusted half-maximal effective concentration, PA-
EC90 = protein-adjusted 90% effective concentration, PBMC = peripheral blood mononuclear cells, RAL = raltegravir 

 

Susceptibilities of INSTI-resistant molecular clones for cabotegravir, dolutegravir, raltegravir, and 

elvitegravir can be found in Table 2 below. 
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Table 2. Fold Change Versus Wild-Type for Molecular Clones with INSTI Resistance Substitutions* 

Site-Directed Mutant CAB DTG RAL EVG 

Y143C 1.1 0.95 3.2 1.5 
Y143H 1.1 0.89 1.8 1.5 
Y143R 1.4 1.4 16 1.8 
Q148H 0.86 0.97 13 7.3 
Q148K 5.6 1.1 83 >1700 
Q148R 5.1 1.2 47 240 
N155H 1.7 0.99 8.4 25 

*each value represents the mean for 3 to 5 independent experiments, each performed in duplicate 

INSTI = integrase stand-transfer inhibitor; CAB = cabotegravir; DTG = dolutegravir; RAL = raltegravir; EVG = elvitegravir 

Efficacy Against Drug-Resistant HIV-1 Integrase Mutants  

Based on the in-vitro antiviral analysis of the ability of the 3 second-generation INSTIs (CAB, DTG, and 

bictegravir [BIC]) to inhibit previously identified INSTI-resistant single, double, and triple mutants in a 

single round replication assay, it was demonstrated that they are more broadly effective than either of the 

first generation INSTIs, RAL and EVG.5 The antiviral activities of the INSTIs against primary INSTI-

resistant mutants and common INSTI-resitant single mutants can be found in Figure 1.  

 

Figure 1. Antiviral Activities of INSTIs Against Primary INSTI-resistant Mutants (Panel A) and 
Common INSTI Resistant Single Mutants (Panel B)5 

Panel A 
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Panel B 

 

 
 

Isolation of Viruses Resistant to CAB and RAL 

In-vitro passage experiments were performed with CAB and RAL. Each passage started from 0.256, 1.28, 

6.4 and 32 nM.1 Compound concentrations were increased in stepwise manner when a gain in viral 

replication and a loss of antiviral activity was observed.  

The final concentration of RAL increased up to 800 nM or 4,000 nM. At concentrations of 32 nM or greater 

of CAB, no replication was observed throughout the experiment except for day 53 in the well culture which 

had started with 1.28 nM. Therefore, 6.4 nM was the maximum concentration of CAB that allowed 

replication.1  

CAB also demonstrated activity against SDM clones containing the RAL resistant Y143R, Q148K, N155H, 

and G140S/Q148H signature variants (FC < 6.1), while these mutants had a high FC in the EC50 for RAL 

(11 to > 130).1 

Differential Selection of Resistance to Newer Integrase Inhibitors  

Over the course of 46 weeks, primary viral isolates from PHI cohort participants with subtype B (n = 7) and 

non-B subtype (n = 5) infections were serially passed with increasing CAB, DTG, BIC, and EVG.4 CAB, DTG, 

and BIC demonstrated higher barriers to resistance than EVG. Resistance to EVG was observed in all 

clinical isolates. No resistance mutations were detected for CAB, DTG, and BIC in 4/12, 4/12, and 6/12 

selections, respectively. However, two selections with CAB indicated high-level cross resistance as a result 

of acquiring Q148R/K mutation with multiple secondary resistance substitutions.      
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OTHER RELEVANT PUBLICATIONS  

Additional relevant publications are cited in the references section.3,7-10 

Some information contained in this response may not be included in the approved Prescribing 
information. This response is not intended to offer recommendations for administering this 
product in a manner inconsistent with its approved labeling. Please note that reports of adverse 
events in the published literature often lack causality assessments and may contain incomplete 
information; therefore, conclusions about causality generally cannot be drawn. 

In order for ViiV Healthcare to monitor the safety of our products, we encourage healthcare 
professionals to report adverse events or suspected overdoses to the company at 877–844–8872. 
Please consult the attached Prescribing Information. 

This response was developed according to the principles of evidence-based medicine and, 
therefore, references may not be all-inclusive. 
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