
Figure 3: Plasma viral loads of untreated macaques (Group 1) and CAB LA-treated macaques at 10 mg/kg (Group 2), 30 mg/kg (Group 3),
and 50 mg/kg (Group 4). The dotted line represents the lower limit of detection (50 copies/mL). The asterisks/open symbols indicate uninfected 
animals at study end.

Figure 5: Rate of SIV infection within various ranges of CAB plasma 
concentrations. The numbers above the bars represent the number of 
infections/number of challenges within a plasma concentration range, 
percentages indicate the infection rate (+/- 95% CI).  

Figure 6: Logistic regression plot indicating the CAB plasma 
concentration (0.70 μg/mL) that is predicted to provide a 90% 
probability of in vivo protection at week 7 in CAB LA treated animals.

Background
Previous studies with long-acting cabotegravir (CAB LA, GSK1265744) demonstrated protection 
against repeated intrarectal and intravaginal SHIV162p3 challenges in nonhuman primates [1-3]. All of 
these studies were conducted using a single dose level (50 mg/kg) of CAB LA administered at 4-week 
intervals throughout the virus challenge period. In one study, evaluation of the “window of protection” 
was performed using a single dose level of CAB LA in male macaques undergoing repeated intrarectal 
SHIV162p3 challenges [3]. In order to determine if there is a relationship between the plasma drug 
concentration (as related to Protein Adjusted IC90, PA-IC90) and protection against intravaginal SIV 
transmission, we assessed plasma PK and longitudinal breakthrough infections in rhesus macaques 
following multi-exposure intravaginal challenge. 

Methods 
Since quarterly CAB LA injections are a consideration for pre-exposure prophylaxis (PrEP) in humans, 
macaques were administered a loading dose of CAB LA and a second dose just before the first SIV 
infection in order to model the pharmacokinetic profile that may exist at the time of infection. Specifically, 
twenty-seven Chinese rhesus macaques were injected intramuscularly with CAB LA at three dose 
levels (10, 30, and 50 mg/kg; n=9) at days -7 and -1 prior to initiation of weekly intravaginal SIVmac251 
challenges (1000 TCID50) (Figure 1). Nine untreated (i.e., no CAB LA injection) macaques served as virus 
controls. All macaques were cycling, but Depo-Provera was not used to synchronize their menstrual 
cycles. Macaques resisting infection after each weekly exposure were continually challenged for a 
maximum of 20 times and monitored for breakthrough infections. Plasma drug concentration measured 
by mass spectrophotometry and viral load measured by NASBA were monitored weekly until infection 
and then for an additional 16 weeks post infection. Although secretions (vaginal and rectal) and tissues 
were collected as part of this study, only plasma CAB concentrations were available for analysis. Drug 
resistance testing is planned.

For quantitation of plasma viral RNA load, one mL of plasma was harvested from EDTA blood and 
centrifuged. RNA was extracted from the virus pellet using magnetic silica. Eluted RNA was amplified 
using NASBA isothermal amplification platform. The lower limit of detection of this assay is 50 copies/mL. 
Uninfected status of macaques resisting challenge at the end of the study was further verified by 
assaying anti-p27 antibody in serum by ELISA and by assaying proviral DNA assay in PBMC using 
Real-time PCR. The lower limit of detection of the PCR assay is 10 copies/mL.

For quantitation of plasma CAB concentrations, a Waters 50x2.1 mm XBridge C18 3.5 μm column was 
used at a flow rate of 0.45 mL/min and an isocratic condition of 64:36 A:B (A=Water containing 0.1% 
formic acid, B=Acetonitrile containing 0.1% formic acid). Samples were analyzed using an Acquity LC 
coupled with API 4000 MS system; lower limit of detection is 5 ng/mL.
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Conclusions
This study demonstrated that 30 and 50 mg/kg of CAB LA were equally potent at preventing SIV infection 
following multi-exposure intravaginal challenge. In addition, the data acquired from the use of three dose 
levels (10, 30, and 50 mg/kg) allowed a stronger statistical approach for determining the correlation between 
plasma drug concentration and protection against SIV transmission. These results may further elucidate the 
“window of protection” for cabotegravir and suggest that targeting >4x PA-IC90 in plasma may be sufficient to 
protect against vaginal SIV transmission in macaques, thus supporting a relationship between plasma drug 
concentration and in vivo efficacy. 
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Results
The CAB LA dosing strategy produced some variation in the exposure profiles, although the observed mean 
plasma concentrations of CAB within the 30 and 50 mg/kg dose groups were both similar to the predicted 
mean CAB plasma concentration at 50 mg/kg (Figure 2A). As the plasma CAB concentrations declined,
the CAB LA-treated macaques gradually became infected over time (Figure 3). Assigning a one-week eclipse 
period between SIV infection and detection of plasma viral RNA, data from individual macaques indicated 
plasma concentrations of CAB >0.664 mg/mL (4*PA-IC90) are protective against SIV infection in the majority 
of the treated macaques (Figure 2B-D).  

Significant protection from virus acquisition was noted in macaques dosed with 30 and 50 mg/kg CAB LA 
with a median of 9-11 challenges required for infection of drug-treated macaques compared to 3 (2-4 inter-quartile 
range) for untreated controls (P<0.05; Log rank analysis). There were no statistical differences between the 
30 and 50 mg/kg doses for protection from infection or between the 10 mg/kg dose (median of 4 protected 
challenges) and the untreated controls (Figure 4).  

When stratified by concentration range, plasma concentrations of CAB >0.664 μg/mL (4x PA-IC90) yielded 
98% protection (3/140) (Figure 5). However, concentrations ranging from 0.166 – 0.664 μg/mL or <0.166 μg/mL 
resulted in infection rates of 16% (8/50) and 19% (13/68), respectively (Figure 5).

Analysis of plasma drug concentrations demonstrated a significant correlation between plasma CAB 
concentration and virus acquisition (P=0.0004). A CAB plasma concentration of 0.70 μg/mL (~4x PA-IC90) 
was predicted by logistic regression analysis to provide a 90% probability of in vivo protection after 7 SIV 
challenges (Figure 6).

Figure 1: Study design depicting the timing of CAB LA administration, weekly virus challenges, and sample 
(blood, secretion, and tissue) collections.

Figure 4: Kaplan-Meier plot demonstrating the delay of infection in CAB LA-treated macaques (n=27) relative 
to untreated control macaques (n=9). The dotted line at challenge 7 indicates the time point when logistic 
regression analysis was performed as shown in Figure 6.
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Figure 2: Observed mean plasma concentrations of CAB within each dose group (10, 30, and 50 mg/kg) compared to the predicted mean 
(SD in gray) concentration at 50 mg/kg following two IM injections in rhesus macaques (Panel A); and plasma concentrations of CAB from individual 
macaques within the 10 mg/kg (Panel B), 30 mg/kg (Panel C), and 50 mg/kg (Panel D) dose groups. Dashed line = 4*PA-IC90 (0.664 μg/mL). 
Solid line = 1*PA-IC90 (0.166 μg/mL). Open circles represent the plasma concentration of CAB at the estimated time of infection (adjusted for a 
one-week eclipse period between SIV infection and detection of viral RNA).
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