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Key Findings

Figure 1. Mean ECHO-RITA and ECHO observed HIV incidences in South Africa
per 100 person years, plotted with 95% confidence interval

« The ECHO-recent infection testing algorithm (RITA) analysis showed that estimation of RITA-based HIV incidence among

young women was similar to the observed incidence (3.52 vs 4.77 per 100 person years) (Figure 1)

— Similar results were seen with varying RITA parameters (higher viral load [VL], cut-off and shorter time), indicating that
the methodology is robust

« When comparing HIV incidence by age group and by study arm, there was good agreement between
ECHO-RITA based estimations and observed incidences

« RITAS, using the Sedia® HIV-1 LAg-Avidity EIA recency assay, can be used to estimate background HIV incidence (bHIV) in

clinical trials

Conclusions

« ECHO-RITA demonstrates that the Sedia® LAg-Avidity EIA recency assay and RITA accurately estimate HIV incidence in young women

from South Africa with high access to antiretroviral therapy and predominantly subtype C HIV exposure

« This analysis also strongly supports use of the LAg-Avidity EIA recency assay and RITA to estimate bHIV in the
counterfactual designs of next-generation HIV prevention trials, such as the ongoing Phase 3 studies of
SC twice-yearly lenacapavir for PrEP (www.purposestudies.com)
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- ECHO-RITA demonstrates proof of concept that Sedia® LAg-Avidity EIA and RITA bHIV incidence estimates provide similar results to

prospectively observed bHIV

Background

» Despite effective, daily, oral pre-exposure prophylaxis (PrEP) options being approved and included in routine care for HIV-1
prevention in most countries,? there is still a significant unmet clinical need

« Challenges exist within the current approaches to PrEP clinical trials:?
— Due to the availability of effective PrEP, it is unethical to include a placebo-only group

— Non-inferiority trials require increasingly impractical study sizes and are not possible for some populations
(e.g., cisgender women)

« HIV-1 RITAs using recency assays are being employed in PrEP trials to estimate the counterfactual bHIV incidence, which is used
as the intervention comparator3

— Recency assays utilize the evolution of HIV antibody avidity following seroconversion to estimate recent infection (Figure 2),
which provides the time component necessary for incidence rate estimation*

« ECHO (NCT02550067) was a longitudinal randomized clinical study among young African women comparing the incidence of HIV-1
infection in participants using different contraceptive methods

« The retrospectively performed ECHO-RITA analysis was a unique opportunity to compare RITA-based HIV incidence rate estimation
to the prospectively observed HIV incidence®’

Figure 2. Recency assays measure HIV antibody avidity through limiting-antigen (LAQg) avidity assays,; results

indicate whether HIV infection occurred recently?
LAg-avidity assays:
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ECHO trial
« ECHO assessed acquired HIV infection among women in four African countries between Dec 2015-Sep 2017 (Figure 3)°>38
« Eligible participants were non-pregnant, HIV-seronegative, aged 16-35 years

Figure 3. ECHO trial design, timeline, and participating countries>’
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« The ECHO-RITA analysis was run to determine if the use of recency assays and RITAs could correctly estimate the bHIV compared
to the established observed HIV incidence in the ECHO trial

The following were estimated:

— Overall HIV incidence

— HIV incidence by age group

— HIV incidence by trial arm

Analysis population

* Inthe ECHO-RITA analysis, participants were included who: 1) enrolled before 15 April 2017, 2) enrolled in one of nine South African
ECHO trial sites, and 3) underwent the full 18 months of follow-up (Figure 4)
— In South Africa, the most common HIV subtype is C®

Figure 4. Analysis of HIV incidence in women enrolled before 15 April 2017 across nine South African ECHO sites®
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Incidence calculations Table 1. RITA parameters10

 Recency assays and RITA analysis:

R : . ® Parameter Value
— Recency assays were performed using the Sedia
HIV-1 Limiting Antigen Avidity Enzyme ImmunoAssay Assay Sedia® HIV-1 LAg-Avidity EIA
(LAg-Avidity EIA, parameters in Table 110) with Normalized optical density threshold 1.5
Month 18 visit samples, regardless of when HIV VL threshold 75 copies/mL
was acquired Country South Africa
— The RITA used is consistent with the Forum for
Collaborative Research Consensus Statement* and the HIV subtype C
WHO technical guidance!! and uses the Kasanjee Time 2 years

estimator!® which includes a VL cutoff of 75 copies/mL
— RITA-based HIV incidences were calculated using a
mean duration of recency infection (MDRI) cut-off  In addition, the number of samples at each visit correctly and incorrectly
of 163 days (relative standard error [rSE] 8.3%), and classified for recency was calculated
a false-recency rate of 1.4% (rSE 100.3%) — Classification was performed by examining when participants were
« Observed HIV incidence was calculated at Month 18 last seen (how far this timepoint was from Month 18): recent or
using a formula based on Gao*? long-term infection was then defined, based on when patrticipants
« ECHO-RITA-derived incidences were compared to observed had acquired HIV
HIV incidences

Sampling
« Among 5768 women in South Africa enrolled onto ECHO, 4171 were eligible for inclusion; 285 acquired HIV (Figure 4):
— Of these, 256 had plasma samples from Month 18 available for recency assay testing
— Across the study visits, the highest number of new HIV infections (55) was observed at Month 12
« Recency assay testing
— Of the 256 HIV+ samples (Figure 4):
o 109 samples had VL <75 copies/mL and were considered long-term infections
o 147 samples with VL >75 copies/mL were analyzed using the LAg-Avidity EIA recency assay (in triplicate)

RITA sample categorization (Figure 5)

« Considering all available Month 18 samples, 55 (21.5%) were determined recent by the LAg-Avidity EIA

 Among non-recent Month 18 samples, 109 (42.6%) were considered non recent due to VL <75 copies/mL and 92 (35.9%) were
determined non recent by the LAg-Avidity EIA

« Of the Month 18 samples, 36 (14.1%) had acquired HIV by Month 3; since these samples were collected 215 months post-HIV
acquisition, they should be categorized as long term
— 20 had a VL of <75 copies/mL, corresponding to long-term infection
— 15 were categorized as long term by the LAg-Avidity EIA
— 1 was incorrectly categorized as recent

In addition, two alternative parameters were used: Time = 1 year and VL threshold = 1000 copies/mL

Figure 5. Sample categorization by HIV diagnosis date, according to the Sedia® HIV-1 LAg-Avidity EIA
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All recency assay results were conducted using Month 18 samples

RITA sample categorization
« The number of samples at each visit that were correctly and incorrectly classified for recency is shown in Figure 6
— Most samples (81%) were correctly classified across visits in the 18-month period of follow-up
— Month 15 participants could not be determined due to acquiring HIV 3—-6 months previously and having an MDRI of 5 months

Figure 6. Number of samples classified correctly or misclassified for recency by visit
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Overall HIV incidence

« ECHO-RITA-based HIV incidence estimates in South Africa were similar to observational data (Figure 1)
— HIV incidence calculated based on RITA was 3.52/100 person years (PY) (95% CI, 2.54-4.89)
— Observed HIV incidence was 4.77/100 PY (95% ClI, 4.24-5.35)

« Estimated incidence based on differing RITA parameters:
— Based on Time =1 year: 3.71/100 PY (95% ClI, 2.69-5.13)
— Based on VL cut-off of 1000 copies/mL: 3.34/100 PY (95% ClI, 2.23-4.88)

HIV incidence: subgroup analyses

« Based on ECHO-RITA and observational data, HIV incidence by age was highest in the 18—-20 years group (Figure 7)
— ECHO-RITA-based incidence in the 18-20 years age group was 4.18/100 PY (95% ClI, 2.46—7.10)

« Based on ECHO-RITA, all three contraceptive method groups were found to be similar to the observed incidence, with overlapping
confidence intervals (Figure 7)

Figure 7. HIV incidence in the ECHO trial in South Africa overall, by age range, and by study arm with RITA-based
estimations (LAg-Avidity EIA)
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Please also see the following oral presentations for further details on the recency assay and RITA methodology
for estimating counterfactual bHIV incidence in the PURPOSE program (ww.purposestudies.com):

1. Das M. Experience with using recency assays to estimate HIV incidence in an HIV prevention trial. SY05. 24 July 2023: 15:00-15:10, Plaza Ballroom/Channel
2. Das M. HIV recency assay: lessons learned and challenges presented. SAT050. 25 July 2023: 19:05-19:15, Plaza Ballroom/Channel 3
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