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Traditional RCTs: ‘one population-one drug-one disease’ strategy à improve efficiency?
Platform trial: multiple therapies for a single disease in a perpetual manner, with therapies entering or leaving the platform
on the basis of a decision algorithm

-adaptive platform trial
-extension of multi-arm multi-stage (MAMS) trials

Efficiency gains through:
re-use of trial infrastructure 
a highly standarized protocol for the multiple therapies 
a possible reduction in overall sample size
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Fisher W, et al. Nat Med 2007
Barouch Nat Med 2010
Barouch, Cell 2013

à Two Complementary Phase 2b/3 Efficacy Studies

MSM & TGW
PrEP implementation
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Barouch, Lancet 2018

NHP Human CT : IMBOKODO, CROI 2022



Human CT : MOSAICO, CROI 2023

n=3,800 (1,900 per arm)
PrEP implementation program : Aprox 10% PrEP uptake
>93% retention despite COVID19 pandemic
No safety issues



Human CT : MOSAICO, CROI 2023



HIV vaccine development: ‘Post-MOSAICO’



Neutralizing Vaccine Program

R1 R2 R3 R5R4



Neutralizing Vaccine Program



• HIV Vaccine infrastructure + ‘NASA’ of COVID-19 vaccine development
• Objective: making bNAbs to different targets : epitope-specific vaccines
• Target titer is serum neutralization of >1:200 in TZMBl assay
• mRNA platform should allow for a faster iteration of candidate vaccines
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a-IL10:
• Decrease survival of infected CD4
• Promote differentiation of quiescent 

TCM towards TEM
• Restore viral replication from latent

cells

a-PD1:
• Syntergize to restore viral replication
• Promote effector T cell diferentiation 

with restored function



Elevated pro-inflammatory environment
IL1b, IL18, IP10, MIP3b and MCPs
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A Placebo-Controlled Randomized Trial of the HTI Immunogen Vaccine and Vesatolimod
Beatriz Mothe,1* Adrià Curran,2 Juan Carlos López Bernardo de Quirós,3 Julen Cadiñanos,4 Ignacio de los Santos,5 Juan Ambrosioni,6 Arkaitz Imaz,7 Santiago Moreno,8 Pere Domingo,9 Yanhui Cai,10 Romas Geleziunas,10 Devi SenGupta,10 Ian McGowan,11 Christian Brander,1,11,12 Jose Ramon Arribas,4 for the AELIX-003 Research Group
1Infectious Diseases Department, IrsiCaixa AIDS Research Institute, HUGTiP, CIBERINFEC, Barcelona, Spain; 2Hospital Universitari Vall d’Hebron, Vall d’Hebron Institut de Recerca, Barcelona; 3Hospital General Universitario Gregorio Marañón, Madrid, Spain;  4Hospital Universitario La Paz, CIBERINFEC, Madrid; 5Hospital Universitario de La Princesa, CIBERINFEC, Madrid;  
6Hospital Clínic de Barcelona; 7Institut d'Investigació Biomèdica de Bellvitge (IDIBELL), Hospital Universitari de Bellvitge, L’Hospitalet de Llobregat, Barcelona; 8Hospital Ramón y Cajal, Madrid; 9Hospital de Sant Pau, Barcelona; 10Gilead Sciences, Inc, Foster City, CA; 11AELIX Therapeutics SL, Barcelona; 12ICREA, Barcelona

Background
  ! Therapeutic vaccines designed to enhance HIV-specific T-cell immunity have been 
postulated to be a key component of any HIV cure strategy

  ! HIVACAT T-cell immunogen (HTI) is a novel HIV vaccine immunogen designed 
to elicit cellular immune responses to HIV regions within group-specific antigen 
(Gag), polymerase (Pol), viral infectivity factor (Vif), and negative regulatory factor 
(Nef) proteins that are associated with viral control in humans1

  ! In people with HIV (PWH) treated early with antiretroviral therapy (ART), the  
HIV-specific T cell response induced by a combination of DNA.HTI (D), MVA.HTI 
(M), and ChAdOx1.HTI (C) vaccines was associated with longer time off ART during 
analytical treatment interruption (ATI)2 

  ! Vesatolimod (VES) is a toll-like receptor 7 (TLR7) agonist under investigation as part 
of an HIV cure strategy; TLR7 agonists activate immune responses and potentially 
lead to improved HIV control in combination with other agents3-5 

  ! We conducted a Phase 2a study (AELIX-003 [NCT04364035]) of ChAdOx1.HTI 
and MVA.HTI vaccines (referenced collectively as CCMM) with VES in adults who 
received ART within the first 6 months of HIV acquisition

Objectives
  ! To evaluate the safety, immunogenicity, and efficacy of CCMM in combination with 
the TLR7 agonist VES in early-treated PWH

Methods

  ! Double-blind, randomized (2:1) trial conducted at 9 sites in Spain (Figure 1)
  ! Participants were randomized 2:1 to receive CCMM and oral VES 6 mg or placebo 
while continuing ART

  – Criteria for ART resumption during ATI: plasma viral load (pVL) > 100,000 copies/mL, 
pVL > 10,000 copies/mL for 8 consecutive weeks, or CD4 < 350 cells/μL

  ! Randomization was stratified based on HLA type with potential for superior viral 
control (HLA-B27 [any subtype], HLA-B57 [any subtype], HLA-B58:01, HLA-B15:16, 
and/or HLA-B15:17)

Endpoints
Primary: proportion of participants developing solicited Grade 3 or 4 local or 
systemics reactions in the 7 days after receiving CCMM + VES, or developing 
treatment-emergent serious adverse events during Period 1
Secondary and Exploratory:

  ! Proportion of participants with T-cell responses, including breadth and magnitude, 
to HTI-encoded regions as determined by IFNγ ELISpot (Period 1) 

  ! Changes from baseline (BL) in serum/plasma cytokines, gene expression (including 
IFN-stimulated genes), and immune cell phenotype/activation in peripheral blood 

  ! Change from BL in peripheral viral reservoir at Week 48
  ! Proportion of participants with pVL < 50 or < 2000 copies/mL at 12 and 24 weeks after 
ATI start; proportion who remain off ART at 12 and 24 weeks after start of ATI; time 
to pVL ≥ 50 or ≥ 10,000 copies/mL during ATI; and time to ART resumption (Period 2)

Results
Study Participant Disposition, Demographics, and Baseline 
Characteristics (Table 1) 

  ! A total of 50 participants were randomized; 47 (placebo: n = 17; CCMM + VES: n = 30) 
entered the ATI phase and restarted ART

  ! Of these 47 participants, 46 (placebo: n = 17; CCMM + VES: n = 30) completed the study
  – 1 in the placebo group discontinued (personal decision)

Safety of CCMM + VES 6 mg x 10 Doses 
  ! 1 participant experienced a serious adverse event (acute cholangitis) at Week 46 
that was considered by the investigator to be unrelated to study drugs

  ! There were no cases of cytokine-release syndrome
  ! Safety of the ATI:

  – There were no cases of clinically relevant acute retroviral syndrome prompting early 
ART resumption
  – 8 participants had mild COVID-19 infection, which did not trigger early ART resumption
  – 1 participant resumed ART at Week 18 of ATI due to an acute hepatitis B infection

  ! All participants achieved pVL < 50 copies/mL after ART resumption

HTI Vaccine Immunogenicity (Preliminary Data: n = 13 placebo 
and n = 21 CCMM + VES; Figure 2)

  ! Participants receiving CCMM + VES showed broad and strong HTI-specific responses
  ! At ATI, close to 50% of all HIV T cells were specific to HTI targets, with no specific 
patterns of immunodominance across the HIV subproteins covered by the HTI 
immunogen

VES Pharmacodynamic Biomarkers (Figure 3)
  ! VES consistently increased the production of acute phase cytokines (IFNα and 
interleukin-1 receptor antagonist [IL-1RA]) and chemokines (IFNγ-inducible 
protein-10 [IP-10] and IFN-inducible T-cell-α chemoattractant [ITAC]) 24 hours 
postdosing in CCMM + VES recipients

Viral Reservoir (Figure 4)
  ! No differences in the reduction of total (integrated) or intact (replication competent) 
proviral HIV-1 DNA were observed between arms (Figure 4)

ATI Period (Figure 5)
  ! 10 of 30 participants (33%) in the active arm remained off ART for 24 weeks 
compared with 4 of 17 placebo recipients (24%)

  ! Reasons for resuming ART before 24 weeks of ATI were pVL ≥ 100,000 copies/mL 
(16 CCMM + VES; 8 placebo) and pVL ≥ 10,000-100,000 copies/mL for 8 consecutive 
weeks (2 CCMM + VES; 5 placebo)

  – 1 CCMM + VES participant voluntarily resumed ART at Week 23 of ATI and 1 CCMM + VES 
participant at Week 18 due to hepatitis B infection

Preliminary Correlate Analyses (Figure 6) 
  ! In the CCMM + VES group, higher pre-ART pVL correlated with worse viral outcomes 
(shorter time to viral rebound > 50 and > 10,000 copies/mL, and higher pVL at the 
end of ATI)

  ! In the placebo group, lower pre-intervention viral reservoir size was associated 
with better viral outcomes (longer time off ART and lower pVL at the end of ATI)

  ! In the CCMM + VES group, higher magnitude and breadth of vaccine response 
correlated with better viral outcomes (longer time to viral rebound > 50 or  
> 10,000 copies/mL, and longer time off ART, respectively)

Presented at CROI 2023, 19-23 February 2023, Seattle, WA © 2023. All rights reserved.
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Figure 3. PD of VES in Placebo and CCMM + VES Recipients 

Serum levels were measured by single-molecule array assay for IFNα, and multiplex cytokine assay for ITAC, IP-10, and IL-1RA at BL, before and 24 hours after 2nd 
VES/placebo dose (Week 26), and before and 24 hours after 10th (last) VES/placebo dose (Week 46). Colored-coded dots represent data collected from individual  
participants. Median and IQR are shown with black dots and lines. Wilcoxon test was used to compare between groups or 2 different timepoints. *P ≤ 0.05, **P ≤ 0.01, 
***P ≤ 0.001. CXCL = C-X-C motif chemokine ligand.
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Figure 2. HTI Immunogenicity Profile in Placebo and 
CCMM + VES Recipients

Total HIV-1- and HTI-specific T cells were assessed by IFN-γ-detecting ELISpot assay, using 10 peptide pools covering HTI. (a) Median (interquartile range [IQR])  
magnitude of response (sum of spot-forming cells [SFCs]/106 peripheral blood mononuclear cells (PBMCs) for 10 HTI pools). (b) Individual and median magnitudes of 
response (sum of SFCs/106 PBMCs for HTI pool) for placebo (blue) and CCMM + VES (red) recipients at BL, peak immunogenicity time point, and Week 48 (ATI start). 
(c) Average distribution of total HIV-1 T cells according to specificity. HTI-specific responses for placebo (blue) and CCMM + VES (red) recipients and non-HTI HIV-1  
specific responses (gray) are shown. (d) Cumulative breadth (median and IQR) of vaccine-elicited responses. (e) Cumulative distribution of HTI-specific responses 
within the different HIV-1 subproteins at BL and start of ATI for each placebo (P01-P13) and CCMM + VES (V01-V21) recipient. Mann-Whitney and Wilcoxon test was 
used to compare between groups and between 2 different time points within same participant, respectively. Int = integrase; Prot = protease; RT = reverse transcriptase.
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Figure 4. HIV-1 Reservoir Decay in Placebo and CCMM + 
VES Recipients

(a) Comparison between levels of total and intact proviral HIV-1 DNA at BL and ATI in placebo (blue) and CCMM + VES (red) recipients. Participants with undetectable 
reservoir are shown in open circles. (b) Fold-change decay for total and intact proviral HIV-1 DNA by treatment group from BL to ATI start. Median and IQR are  
represented. Mann-Whitney and Wilcoxon tests were used to compare between groups and between 2 different time points within same participant, respectively.  
ns = not significant. *P < 0.05; **P < 0.01; ***P < 0.001.
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Figure 6. Subgroup Analysis of Correlates Associated 
With Viral Kinetics During ART (Interim Analysis)

aPlacebo: n = 17; CCMM + VES: n = 33; bFor total HIV-1 DNA: placebo: n = 17, and CCMM + VES: n = 30; for intact HIV-1 DNA: placebo: n = 10, and CCMM + VES: n = 28; 
c Placebo: n = 13; CCMM + VES: n = 21. Spearman’s ρ is used for correlations. All tests are 2-sided, unadjusted for multiple comparisons, with 5% error rate. Significant 
correlations are shown by * when P < 0.05.

   Placebo CCMM + VES Total
Category   n = 17 n = 33 N = 50

Age, years   37 (21-59) 38 (24-55) 36 (21-59)

Male at birth, n (%)   17 (100)  33 (100) 50 (100)

BMI, kg/m2   23.7 (19-33) 23 (16-44) 23.3 (16-44)

Time from HIV transmission to ART initiation, days 86 (16-167) 61 (7-170) 67 (7-170)

   I  0 2 (6.1) 2 (4.0)

 II  1 (5.9) 3 (9.1) 4 (8.0)

Fiebig stage at ART
 III  0 3 (9.1) 3 (6.0)

initiation, n (%)6
 IV 3 (17.6) 3 (9.1) 6 (12)

 V  6 (35.3) 12 (36.4) 18 (36.0)

 VI 5 (29.4) 7 (21.2) 12 (24.0)

 Missing 2 (11.8) 3 (9.1) 5 (10.0)

Pre-ART pVL, log copies/mL 4.9 (1.9-7) 5.2 (2.5-7) 5.2 (1.9-7)

 BIC/TAF/FTC 10 (58.8) 15 (45.5) 25 (50.0)

Current ART, n (%)
 DTG/ABC/3TC 5 (29.4) 13 (39.4) 18 (36.0)

 DTG + TDF or TAF/FTC 1 (5.9) 5 (15.1) 6 (12)

 RPV/TAF/FTC 1 (5.9) 0 1 (2)

Time on ART, months   43 (17-116) 41 (16-132) 42 (16-132)

$EsROXWe &'�� FeOOs�ȝ/   ��� ����������� ��� ����������� ��� �����������

CD4/CD8 ratio   1.2 (1-2) 1.2 (1-2) 1.2 (1-2)

Beneficial HLA alleles, n (%)a                   4 (23.5) 6 (18.2) 10 (20)

Table 1. Baseline Characteristics 

Data are median (minimum-maximum) except where specified. aHLA-B27 (any subtype), HLA-B57 (any subtype), HLA-B58:01, and HLA-B15:16 and/or HLA-B15:17.  
3TC = lamivudine; ABC = abacavir; BIC = bictegravir; BMI = body mass index; DTG = dolutegravir; FTC = emtricitabine; ITT = intention to treat; RPV = rilpivirine;  
TAF = tenofovir alafenamide fumarate; TDF = tenofovir disoproxil fumarate. 

Conclusions
    ! The combination of the HTI vaccine and VES as part of an HIV cure 
strategy in early-treated PWH was safe and well tolerated

    ! Preliminary immune data suggest that HTI vaccines given in 
combination with VES induce high levels of HTI-specific T-cell 
responses; VES consistently induced PD response over multiple 
doses in combination therapy with HTI vaccine 

    ! A lower pre-intervention reservoir was associated with better viral 
outcomes during the ATI, but only in the placebo group

    ! The magnitude and breadth of vaccine response correlated with 
better viral outcomes

    ! The impact of VES on antiviral activity of HTI-specific T cells  
and virus control remains to be investigated
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Figure 1. AELIX-003 Study Design

ELISpot = enzyme-linked immunosorbent spot; HLA = human leukocyte antigen; IFNγ = interferon-γ; PD = pharmacodynamics.
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Figure 5. HIV-1 pVL and Percentage of Participants  
Remaining ART-Free During 24-Week ATI

(a) Individual and median HIV-1 pVL during the 24 weeks of ATI, shown for all placebo (blue) and CCMM + VES (red) recipients (n = 47). Lines are interrupted at week of 
ART resumption. Dotted lines represent detection limit and 2 different virologic thresholds for ART resumption (10,000 and 100,000 HIV-1 RNA copies/mL, respectively).  
(b) Proportions of participants in placebo and CCMM + VES arms remaining off ART following treatment interruption. Stratified log-rank test was performed adjusting  
for stratification factor potential for superior viral control.
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Background
  ! Therapeutic vaccines designed to enhance HIV-specific T-cell immunity have been 
postulated to be a key component of any HIV cure strategy

  ! HIVACAT T-cell immunogen (HTI) is a novel HIV vaccine immunogen designed 
to elicit cellular immune responses to HIV regions within group-specific antigen 
(Gag), polymerase (Pol), viral infectivity factor (Vif), and negative regulatory factor 
(Nef) proteins that are associated with viral control in humans1

  ! In people with HIV (PWH) treated early with antiretroviral therapy (ART), the  
HIV-specific T cell response induced by a combination of DNA.HTI (D), MVA.HTI 
(M), and ChAdOx1.HTI (C) vaccines was associated with longer time off ART during 
analytical treatment interruption (ATI)2 

  ! Vesatolimod (VES) is a toll-like receptor 7 (TLR7) agonist under investigation as part 
of an HIV cure strategy; TLR7 agonists activate immune responses and potentially 
lead to improved HIV control in combination with other agents3-5 

  ! We conducted a Phase 2a study (AELIX-003 [NCT04364035]) of ChAdOx1.HTI 
and MVA.HTI vaccines (referenced collectively as CCMM) with VES in adults who 
received ART within the first 6 months of HIV acquisition

Objectives
  ! To evaluate the safety, immunogenicity, and efficacy of CCMM in combination with 
the TLR7 agonist VES in early-treated PWH

Methods

  ! Double-blind, randomized (2:1) trial conducted at 9 sites in Spain (Figure 1)
  ! Participants were randomized 2:1 to receive CCMM and oral VES 6 mg or placebo 
while continuing ART

  – Criteria for ART resumption during ATI: plasma viral load (pVL) > 100,000 copies/mL, 
pVL > 10,000 copies/mL for 8 consecutive weeks, or CD4 < 350 cells/μL

  ! Randomization was stratified based on HLA type with potential for superior viral 
control (HLA-B27 [any subtype], HLA-B57 [any subtype], HLA-B58:01, HLA-B15:16, 
and/or HLA-B15:17)

Endpoints
Primary: proportion of participants developing solicited Grade 3 or 4 local or 
systemics reactions in the 7 days after receiving CCMM + VES, or developing 
treatment-emergent serious adverse events during Period 1
Secondary and Exploratory:

  ! Proportion of participants with T-cell responses, including breadth and magnitude, 
to HTI-encoded regions as determined by IFNγ ELISpot (Period 1) 

  ! Changes from baseline (BL) in serum/plasma cytokines, gene expression (including 
IFN-stimulated genes), and immune cell phenotype/activation in peripheral blood 

  ! Change from BL in peripheral viral reservoir at Week 48
  ! Proportion of participants with pVL < 50 or < 2000 copies/mL at 12 and 24 weeks after 
ATI start; proportion who remain off ART at 12 and 24 weeks after start of ATI; time 
to pVL ≥ 50 or ≥ 10,000 copies/mL during ATI; and time to ART resumption (Period 2)

Results
Study Participant Disposition, Demographics, and Baseline 
Characteristics (Table 1) 

  ! A total of 50 participants were randomized; 47 (placebo: n = 17; CCMM + VES: n = 30) 
entered the ATI phase and restarted ART

  ! Of these 47 participants, 46 (placebo: n = 17; CCMM + VES: n = 30) completed the study
  – 1 in the placebo group discontinued (personal decision)

Safety of CCMM + VES 6 mg x 10 Doses 
  ! 1 participant experienced a serious adverse event (acute cholangitis) at Week 46 
that was considered by the investigator to be unrelated to study drugs

  ! There were no cases of cytokine-release syndrome
  ! Safety of the ATI:

  – There were no cases of clinically relevant acute retroviral syndrome prompting early 
ART resumption
  – 8 participants had mild COVID-19 infection, which did not trigger early ART resumption
  – 1 participant resumed ART at Week 18 of ATI due to an acute hepatitis B infection

  ! All participants achieved pVL < 50 copies/mL after ART resumption

HTI Vaccine Immunogenicity (Preliminary Data: n = 13 placebo 
and n = 21 CCMM + VES; Figure 2)

  ! Participants receiving CCMM + VES showed broad and strong HTI-specific responses
  ! At ATI, close to 50% of all HIV T cells were specific to HTI targets, with no specific 
patterns of immunodominance across the HIV subproteins covered by the HTI 
immunogen

VES Pharmacodynamic Biomarkers (Figure 3)
  ! VES consistently increased the production of acute phase cytokines (IFNα and 
interleukin-1 receptor antagonist [IL-1RA]) and chemokines (IFNγ-inducible 
protein-10 [IP-10] and IFN-inducible T-cell-α chemoattractant [ITAC]) 24 hours 
postdosing in CCMM + VES recipients

Viral Reservoir (Figure 4)
  ! No differences in the reduction of total (integrated) or intact (replication competent) 
proviral HIV-1 DNA were observed between arms (Figure 4)

ATI Period (Figure 5)
  ! 10 of 30 participants (33%) in the active arm remained off ART for 24 weeks 
compared with 4 of 17 placebo recipients (24%)

  ! Reasons for resuming ART before 24 weeks of ATI were pVL ≥ 100,000 copies/mL 
(16 CCMM + VES; 8 placebo) and pVL ≥ 10,000-100,000 copies/mL for 8 consecutive 
weeks (2 CCMM + VES; 5 placebo)

  – 1 CCMM + VES participant voluntarily resumed ART at Week 23 of ATI and 1 CCMM + VES 
participant at Week 18 due to hepatitis B infection

Preliminary Correlate Analyses (Figure 6) 
  ! In the CCMM + VES group, higher pre-ART pVL correlated with worse viral outcomes 
(shorter time to viral rebound > 50 and > 10,000 copies/mL, and higher pVL at the 
end of ATI)

  ! In the placebo group, lower pre-intervention viral reservoir size was associated 
with better viral outcomes (longer time off ART and lower pVL at the end of ATI)

  ! In the CCMM + VES group, higher magnitude and breadth of vaccine response 
correlated with better viral outcomes (longer time to viral rebound > 50 or  
> 10,000 copies/mL, and longer time off ART, respectively)

Presented at CROI 2023, 19-23 February 2023, Seattle, WA © 2023. All rights reserved.
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Figure 3. PD of VES in Placebo and CCMM + VES Recipients 

Serum levels were measured by single-molecule array assay for IFNα, and multiplex cytokine assay for ITAC, IP-10, and IL-1RA at BL, before and 24 hours after 2nd 
VES/placebo dose (Week 26), and before and 24 hours after 10th (last) VES/placebo dose (Week 46). Colored-coded dots represent data collected from individual  
participants. Median and IQR are shown with black dots and lines. Wilcoxon test was used to compare between groups or 2 different timepoints. *P ≤ 0.05, **P ≤ 0.01, 
***P ≤ 0.001. CXCL = C-X-C motif chemokine ligand.
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Figure 2. HTI Immunogenicity Profile in Placebo and 
CCMM + VES Recipients

Total HIV-1- and HTI-specific T cells were assessed by IFN-γ-detecting ELISpot assay, using 10 peptide pools covering HTI. (a) Median (interquartile range [IQR])  
magnitude of response (sum of spot-forming cells [SFCs]/106 peripheral blood mononuclear cells (PBMCs) for 10 HTI pools). (b) Individual and median magnitudes of 
response (sum of SFCs/106 PBMCs for HTI pool) for placebo (blue) and CCMM + VES (red) recipients at BL, peak immunogenicity time point, and Week 48 (ATI start). 
(c) Average distribution of total HIV-1 T cells according to specificity. HTI-specific responses for placebo (blue) and CCMM + VES (red) recipients and non-HTI HIV-1  
specific responses (gray) are shown. (d) Cumulative breadth (median and IQR) of vaccine-elicited responses. (e) Cumulative distribution of HTI-specific responses 
within the different HIV-1 subproteins at BL and start of ATI for each placebo (P01-P13) and CCMM + VES (V01-V21) recipient. Mann-Whitney and Wilcoxon test was 
used to compare between groups and between 2 different time points within same participant, respectively. Int = integrase; Prot = protease; RT = reverse transcriptase.
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Figure 4. HIV-1 Reservoir Decay in Placebo and CCMM + 
VES Recipients

(a) Comparison between levels of total and intact proviral HIV-1 DNA at BL and ATI in placebo (blue) and CCMM + VES (red) recipients. Participants with undetectable 
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represented. Mann-Whitney and Wilcoxon tests were used to compare between groups and between 2 different time points within same participant, respectively.  
ns = not significant. *P < 0.05; **P < 0.01; ***P < 0.001.
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Figure 6. Subgroup Analysis of Correlates Associated 
With Viral Kinetics During ART (Interim Analysis)

aPlacebo: n = 17; CCMM + VES: n = 33; bFor total HIV-1 DNA: placebo: n = 17, and CCMM + VES: n = 30; for intact HIV-1 DNA: placebo: n = 10, and CCMM + VES: n = 28; 
c Placebo: n = 13; CCMM + VES: n = 21. Spearman’s ρ is used for correlations. All tests are 2-sided, unadjusted for multiple comparisons, with 5% error rate. Significant 
correlations are shown by * when P < 0.05.

   Placebo CCMM + VES Total
Category   n = 17 n = 33 N = 50

Age, years   37 (21-59) 38 (24-55) 36 (21-59)

Male at birth, n (%)   17 (100)  33 (100) 50 (100)

BMI, kg/m2   23.7 (19-33) 23 (16-44) 23.3 (16-44)

Time from HIV transmission to ART initiation, days 86 (16-167) 61 (7-170) 67 (7-170)

   I  0 2 (6.1) 2 (4.0)

 II  1 (5.9) 3 (9.1) 4 (8.0)

Fiebig stage at ART
 III  0 3 (9.1) 3 (6.0)

initiation, n (%)6
 IV 3 (17.6) 3 (9.1) 6 (12)

 V  6 (35.3) 12 (36.4) 18 (36.0)

 VI 5 (29.4) 7 (21.2) 12 (24.0)

 Missing 2 (11.8) 3 (9.1) 5 (10.0)

Pre-ART pVL, log copies/mL 4.9 (1.9-7) 5.2 (2.5-7) 5.2 (1.9-7)

 BIC/TAF/FTC 10 (58.8) 15 (45.5) 25 (50.0)

Current ART, n (%)
 DTG/ABC/3TC 5 (29.4) 13 (39.4) 18 (36.0)

 DTG + TDF or TAF/FTC 1 (5.9) 5 (15.1) 6 (12)

 RPV/TAF/FTC 1 (5.9) 0 1 (2)

Time on ART, months   43 (17-116) 41 (16-132) 42 (16-132)

$EsROXWe &'�� FeOOs�ȝ/   ��� ����������� ��� ����������� ��� �����������

CD4/CD8 ratio   1.2 (1-2) 1.2 (1-2) 1.2 (1-2)

Beneficial HLA alleles, n (%)a                   4 (23.5) 6 (18.2) 10 (20)

Table 1. Baseline Characteristics 

Data are median (minimum-maximum) except where specified. aHLA-B27 (any subtype), HLA-B57 (any subtype), HLA-B58:01, and HLA-B15:16 and/or HLA-B15:17.  
3TC = lamivudine; ABC = abacavir; BIC = bictegravir; BMI = body mass index; DTG = dolutegravir; FTC = emtricitabine; ITT = intention to treat; RPV = rilpivirine;  
TAF = tenofovir alafenamide fumarate; TDF = tenofovir disoproxil fumarate. 

Conclusions
    ! The combination of the HTI vaccine and VES as part of an HIV cure 
strategy in early-treated PWH was safe and well tolerated

    ! Preliminary immune data suggest that HTI vaccines given in 
combination with VES induce high levels of HTI-specific T-cell 
responses; VES consistently induced PD response over multiple 
doses in combination therapy with HTI vaccine 

    ! A lower pre-intervention reservoir was associated with better viral 
outcomes during the ATI, but only in the placebo group

    ! The magnitude and breadth of vaccine response correlated with 
better viral outcomes

    ! The impact of VES on antiviral activity of HTI-specific T cells  
and virus control remains to be investigated
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Figure 1. AELIX-003 Study Design

ELISpot = enzyme-linked immunosorbent spot; HLA = human leukocyte antigen; IFNγ = interferon-γ; PD = pharmacodynamics.
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Figure 5. HIV-1 pVL and Percentage of Participants  
Remaining ART-Free During 24-Week ATI

(a) Individual and median HIV-1 pVL during the 24 weeks of ATI, shown for all placebo (blue) and CCMM + VES (red) recipients (n = 47). Lines are interrupted at week of 
ART resumption. Dotted lines represent detection limit and 2 different virologic thresholds for ART resumption (10,000 and 100,000 HIV-1 RNA copies/mL, respectively).  
(b) Proportions of participants in placebo and CCMM + VES arms remaining off ART following treatment interruption. Stratified log-rank test was performed adjusting  
for stratification factor potential for superior viral control.
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Background
  ! Therapeutic vaccines designed to enhance HIV-specific T-cell immunity have been 
postulated to be a key component of any HIV cure strategy

  ! HIVACAT T-cell immunogen (HTI) is a novel HIV vaccine immunogen designed 
to elicit cellular immune responses to HIV regions within group-specific antigen 
(Gag), polymerase (Pol), viral infectivity factor (Vif), and negative regulatory factor 
(Nef) proteins that are associated with viral control in humans1

  ! In people with HIV (PWH) treated early with antiretroviral therapy (ART), the  
HIV-specific T cell response induced by a combination of DNA.HTI (D), MVA.HTI 
(M), and ChAdOx1.HTI (C) vaccines was associated with longer time off ART during 
analytical treatment interruption (ATI)2 

  ! Vesatolimod (VES) is a toll-like receptor 7 (TLR7) agonist under investigation as part 
of an HIV cure strategy; TLR7 agonists activate immune responses and potentially 
lead to improved HIV control in combination with other agents3-5 

  ! We conducted a Phase 2a study (AELIX-003 [NCT04364035]) of ChAdOx1.HTI 
and MVA.HTI vaccines (referenced collectively as CCMM) with VES in adults who 
received ART within the first 6 months of HIV acquisition

Objectives
  ! To evaluate the safety, immunogenicity, and efficacy of CCMM in combination with 
the TLR7 agonist VES in early-treated PWH

Methods

  ! Double-blind, randomized (2:1) trial conducted at 9 sites in Spain (Figure 1)
  ! Participants were randomized 2:1 to receive CCMM and oral VES 6 mg or placebo 
while continuing ART

  – Criteria for ART resumption during ATI: plasma viral load (pVL) > 100,000 copies/mL, 
pVL > 10,000 copies/mL for 8 consecutive weeks, or CD4 < 350 cells/μL

  ! Randomization was stratified based on HLA type with potential for superior viral 
control (HLA-B27 [any subtype], HLA-B57 [any subtype], HLA-B58:01, HLA-B15:16, 
and/or HLA-B15:17)

Endpoints
Primary: proportion of participants developing solicited Grade 3 or 4 local or 
systemics reactions in the 7 days after receiving CCMM + VES, or developing 
treatment-emergent serious adverse events during Period 1
Secondary and Exploratory:

  ! Proportion of participants with T-cell responses, including breadth and magnitude, 
to HTI-encoded regions as determined by IFNγ ELISpot (Period 1) 

  ! Changes from baseline (BL) in serum/plasma cytokines, gene expression (including 
IFN-stimulated genes), and immune cell phenotype/activation in peripheral blood 

  ! Change from BL in peripheral viral reservoir at Week 48
  ! Proportion of participants with pVL < 50 or < 2000 copies/mL at 12 and 24 weeks after 
ATI start; proportion who remain off ART at 12 and 24 weeks after start of ATI; time 
to pVL ≥ 50 or ≥ 10,000 copies/mL during ATI; and time to ART resumption (Period 2)

Results
Study Participant Disposition, Demographics, and Baseline 
Characteristics (Table 1) 

  ! A total of 50 participants were randomized; 47 (placebo: n = 17; CCMM + VES: n = 30) 
entered the ATI phase and restarted ART

  ! Of these 47 participants, 46 (placebo: n = 17; CCMM + VES: n = 30) completed the study
  – 1 in the placebo group discontinued (personal decision)

Safety of CCMM + VES 6 mg x 10 Doses 
  ! 1 participant experienced a serious adverse event (acute cholangitis) at Week 46 
that was considered by the investigator to be unrelated to study drugs

  ! There were no cases of cytokine-release syndrome
  ! Safety of the ATI:

  – There were no cases of clinically relevant acute retroviral syndrome prompting early 
ART resumption
  – 8 participants had mild COVID-19 infection, which did not trigger early ART resumption
  – 1 participant resumed ART at Week 18 of ATI due to an acute hepatitis B infection

  ! All participants achieved pVL < 50 copies/mL after ART resumption

HTI Vaccine Immunogenicity (Preliminary Data: n = 13 placebo 
and n = 21 CCMM + VES; Figure 2)

  ! Participants receiving CCMM + VES showed broad and strong HTI-specific responses
  ! At ATI, close to 50% of all HIV T cells were specific to HTI targets, with no specific 
patterns of immunodominance across the HIV subproteins covered by the HTI 
immunogen

VES Pharmacodynamic Biomarkers (Figure 3)
  ! VES consistently increased the production of acute phase cytokines (IFNα and 
interleukin-1 receptor antagonist [IL-1RA]) and chemokines (IFNγ-inducible 
protein-10 [IP-10] and IFN-inducible T-cell-α chemoattractant [ITAC]) 24 hours 
postdosing in CCMM + VES recipients

Viral Reservoir (Figure 4)
  ! No differences in the reduction of total (integrated) or intact (replication competent) 
proviral HIV-1 DNA were observed between arms (Figure 4)

ATI Period (Figure 5)
  ! 10 of 30 participants (33%) in the active arm remained off ART for 24 weeks 
compared with 4 of 17 placebo recipients (24%)

  ! Reasons for resuming ART before 24 weeks of ATI were pVL ≥ 100,000 copies/mL 
(16 CCMM + VES; 8 placebo) and pVL ≥ 10,000-100,000 copies/mL for 8 consecutive 
weeks (2 CCMM + VES; 5 placebo)

  – 1 CCMM + VES participant voluntarily resumed ART at Week 23 of ATI and 1 CCMM + VES 
participant at Week 18 due to hepatitis B infection

Preliminary Correlate Analyses (Figure 6) 
  ! In the CCMM + VES group, higher pre-ART pVL correlated with worse viral outcomes 
(shorter time to viral rebound > 50 and > 10,000 copies/mL, and higher pVL at the 
end of ATI)

  ! In the placebo group, lower pre-intervention viral reservoir size was associated 
with better viral outcomes (longer time off ART and lower pVL at the end of ATI)

  ! In the CCMM + VES group, higher magnitude and breadth of vaccine response 
correlated with better viral outcomes (longer time to viral rebound > 50 or  
> 10,000 copies/mL, and longer time off ART, respectively)

Presented at CROI 2023, 19-23 February 2023, Seattle, WA © 2023. All rights reserved.
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Figure 3. PD of VES in Placebo and CCMM + VES Recipients 

Serum levels were measured by single-molecule array assay for IFNα, and multiplex cytokine assay for ITAC, IP-10, and IL-1RA at BL, before and 24 hours after 2nd 
VES/placebo dose (Week 26), and before and 24 hours after 10th (last) VES/placebo dose (Week 46). Colored-coded dots represent data collected from individual  
participants. Median and IQR are shown with black dots and lines. Wilcoxon test was used to compare between groups or 2 different timepoints. *P ≤ 0.05, **P ≤ 0.01, 
***P ≤ 0.001. CXCL = C-X-C motif chemokine ligand.
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Figure 2. HTI Immunogenicity Profile in Placebo and 
CCMM + VES Recipients

Total HIV-1- and HTI-specific T cells were assessed by IFN-γ-detecting ELISpot assay, using 10 peptide pools covering HTI. (a) Median (interquartile range [IQR])  
magnitude of response (sum of spot-forming cells [SFCs]/106 peripheral blood mononuclear cells (PBMCs) for 10 HTI pools). (b) Individual and median magnitudes of 
response (sum of SFCs/106 PBMCs for HTI pool) for placebo (blue) and CCMM + VES (red) recipients at BL, peak immunogenicity time point, and Week 48 (ATI start). 
(c) Average distribution of total HIV-1 T cells according to specificity. HTI-specific responses for placebo (blue) and CCMM + VES (red) recipients and non-HTI HIV-1  
specific responses (gray) are shown. (d) Cumulative breadth (median and IQR) of vaccine-elicited responses. (e) Cumulative distribution of HTI-specific responses 
within the different HIV-1 subproteins at BL and start of ATI for each placebo (P01-P13) and CCMM + VES (V01-V21) recipient. Mann-Whitney and Wilcoxon test was 
used to compare between groups and between 2 different time points within same participant, respectively. Int = integrase; Prot = protease; RT = reverse transcriptase.
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ns = not significant. *P < 0.05; **P < 0.01; ***P < 0.001.
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Figure 6. Subgroup Analysis of Correlates Associated 
With Viral Kinetics During ART (Interim Analysis)

aPlacebo: n = 17; CCMM + VES: n = 33; bFor total HIV-1 DNA: placebo: n = 17, and CCMM + VES: n = 30; for intact HIV-1 DNA: placebo: n = 10, and CCMM + VES: n = 28; 
c Placebo: n = 13; CCMM + VES: n = 21. Spearman’s ρ is used for correlations. All tests are 2-sided, unadjusted for multiple comparisons, with 5% error rate. Significant 
correlations are shown by * when P < 0.05.

   Placebo CCMM + VES Total
Category   n = 17 n = 33 N = 50

Age, years   37 (21-59) 38 (24-55) 36 (21-59)

Male at birth, n (%)   17 (100)  33 (100) 50 (100)

BMI, kg/m2   23.7 (19-33) 23 (16-44) 23.3 (16-44)

Time from HIV transmission to ART initiation, days 86 (16-167) 61 (7-170) 67 (7-170)

   I  0 2 (6.1) 2 (4.0)

 II  1 (5.9) 3 (9.1) 4 (8.0)

Fiebig stage at ART
 III  0 3 (9.1) 3 (6.0)

initiation, n (%)6
 IV 3 (17.6) 3 (9.1) 6 (12)

 V  6 (35.3) 12 (36.4) 18 (36.0)

 VI 5 (29.4) 7 (21.2) 12 (24.0)

 Missing 2 (11.8) 3 (9.1) 5 (10.0)

Pre-ART pVL, log copies/mL 4.9 (1.9-7) 5.2 (2.5-7) 5.2 (1.9-7)

 BIC/TAF/FTC 10 (58.8) 15 (45.5) 25 (50.0)

Current ART, n (%)
 DTG/ABC/3TC 5 (29.4) 13 (39.4) 18 (36.0)

 DTG + TDF or TAF/FTC 1 (5.9) 5 (15.1) 6 (12)

 RPV/TAF/FTC 1 (5.9) 0 1 (2)

Time on ART, months   43 (17-116) 41 (16-132) 42 (16-132)

$EsROXWe &'�� FeOOs�ȝ/   ��� ����������� ��� ����������� ��� �����������

CD4/CD8 ratio   1.2 (1-2) 1.2 (1-2) 1.2 (1-2)

Beneficial HLA alleles, n (%)a                   4 (23.5) 6 (18.2) 10 (20)

Table 1. Baseline Characteristics 

Data are median (minimum-maximum) except where specified. aHLA-B27 (any subtype), HLA-B57 (any subtype), HLA-B58:01, and HLA-B15:16 and/or HLA-B15:17.  
3TC = lamivudine; ABC = abacavir; BIC = bictegravir; BMI = body mass index; DTG = dolutegravir; FTC = emtricitabine; ITT = intention to treat; RPV = rilpivirine;  
TAF = tenofovir alafenamide fumarate; TDF = tenofovir disoproxil fumarate. 

Conclusions
    ! The combination of the HTI vaccine and VES as part of an HIV cure 
strategy in early-treated PWH was safe and well tolerated

    ! Preliminary immune data suggest that HTI vaccines given in 
combination with VES induce high levels of HTI-specific T-cell 
responses; VES consistently induced PD response over multiple 
doses in combination therapy with HTI vaccine 

    ! A lower pre-intervention reservoir was associated with better viral 
outcomes during the ATI, but only in the placebo group

    ! The magnitude and breadth of vaccine response correlated with 
better viral outcomes

    ! The impact of VES on antiviral activity of HTI-specific T cells  
and virus control remains to be investigated
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Figure 1. AELIX-003 Study Design

ELISpot = enzyme-linked immunosorbent spot; HLA = human leukocyte antigen; IFNγ = interferon-γ; PD = pharmacodynamics.
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Figure 5. HIV-1 pVL and Percentage of Participants  
Remaining ART-Free During 24-Week ATI

(a) Individual and median HIV-1 pVL during the 24 weeks of ATI, shown for all placebo (blue) and CCMM + VES (red) recipients (n = 47). Lines are interrupted at week of 
ART resumption. Dotted lines represent detection limit and 2 different virologic thresholds for ART resumption (10,000 and 100,000 HIV-1 RNA copies/mL, respectively).  
(b) Proportions of participants in placebo and CCMM + VES arms remaining off ART following treatment interruption. Stratified log-rank test was performed adjusting  
for stratification factor potential for superior viral control.
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Background
  ! Therapeutic vaccines designed to enhance HIV-specific T-cell immunity have been 
postulated to be a key component of any HIV cure strategy

  ! HIVACAT T-cell immunogen (HTI) is a novel HIV vaccine immunogen designed 
to elicit cellular immune responses to HIV regions within group-specific antigen 
(Gag), polymerase (Pol), viral infectivity factor (Vif), and negative regulatory factor 
(Nef) proteins that are associated with viral control in humans1

  ! In people with HIV (PWH) treated early with antiretroviral therapy (ART), the  
HIV-specific T cell response induced by a combination of DNA.HTI (D), MVA.HTI 
(M), and ChAdOx1.HTI (C) vaccines was associated with longer time off ART during 
analytical treatment interruption (ATI)2 

  ! Vesatolimod (VES) is a toll-like receptor 7 (TLR7) agonist under investigation as part 
of an HIV cure strategy; TLR7 agonists activate immune responses and potentially 
lead to improved HIV control in combination with other agents3-5 

  ! We conducted a Phase 2a study (AELIX-003 [NCT04364035]) of ChAdOx1.HTI 
and MVA.HTI vaccines (referenced collectively as CCMM) with VES in adults who 
received ART within the first 6 months of HIV acquisition

Objectives
  ! To evaluate the safety, immunogenicity, and efficacy of CCMM in combination with 
the TLR7 agonist VES in early-treated PWH

Methods

  ! Double-blind, randomized (2:1) trial conducted at 9 sites in Spain (Figure 1)
  ! Participants were randomized 2:1 to receive CCMM and oral VES 6 mg or placebo 
while continuing ART

  – Criteria for ART resumption during ATI: plasma viral load (pVL) > 100,000 copies/mL, 
pVL > 10,000 copies/mL for 8 consecutive weeks, or CD4 < 350 cells/μL

  ! Randomization was stratified based on HLA type with potential for superior viral 
control (HLA-B27 [any subtype], HLA-B57 [any subtype], HLA-B58:01, HLA-B15:16, 
and/or HLA-B15:17)

Endpoints
Primary: proportion of participants developing solicited Grade 3 or 4 local or 
systemics reactions in the 7 days after receiving CCMM + VES, or developing 
treatment-emergent serious adverse events during Period 1
Secondary and Exploratory:

  ! Proportion of participants with T-cell responses, including breadth and magnitude, 
to HTI-encoded regions as determined by IFNγ ELISpot (Period 1) 

  ! Changes from baseline (BL) in serum/plasma cytokines, gene expression (including 
IFN-stimulated genes), and immune cell phenotype/activation in peripheral blood 

  ! Change from BL in peripheral viral reservoir at Week 48
  ! Proportion of participants with pVL < 50 or < 2000 copies/mL at 12 and 24 weeks after 
ATI start; proportion who remain off ART at 12 and 24 weeks after start of ATI; time 
to pVL ≥ 50 or ≥ 10,000 copies/mL during ATI; and time to ART resumption (Period 2)

Results
Study Participant Disposition, Demographics, and Baseline 
Characteristics (Table 1) 

  ! A total of 50 participants were randomized; 47 (placebo: n = 17; CCMM + VES: n = 30) 
entered the ATI phase and restarted ART

  ! Of these 47 participants, 46 (placebo: n = 17; CCMM + VES: n = 30) completed the study
  – 1 in the placebo group discontinued (personal decision)

Safety of CCMM + VES 6 mg x 10 Doses 
  ! 1 participant experienced a serious adverse event (acute cholangitis) at Week 46 
that was considered by the investigator to be unrelated to study drugs

  ! There were no cases of cytokine-release syndrome
  ! Safety of the ATI:

  – There were no cases of clinically relevant acute retroviral syndrome prompting early 
ART resumption
  – 8 participants had mild COVID-19 infection, which did not trigger early ART resumption
  – 1 participant resumed ART at Week 18 of ATI due to an acute hepatitis B infection

  ! All participants achieved pVL < 50 copies/mL after ART resumption

HTI Vaccine Immunogenicity (Preliminary Data: n = 13 placebo 
and n = 21 CCMM + VES; Figure 2)

  ! Participants receiving CCMM + VES showed broad and strong HTI-specific responses
  ! At ATI, close to 50% of all HIV T cells were specific to HTI targets, with no specific 
patterns of immunodominance across the HIV subproteins covered by the HTI 
immunogen

VES Pharmacodynamic Biomarkers (Figure 3)
  ! VES consistently increased the production of acute phase cytokines (IFNα and 
interleukin-1 receptor antagonist [IL-1RA]) and chemokines (IFNγ-inducible 
protein-10 [IP-10] and IFN-inducible T-cell-α chemoattractant [ITAC]) 24 hours 
postdosing in CCMM + VES recipients

Viral Reservoir (Figure 4)
  ! No differences in the reduction of total (integrated) or intact (replication competent) 
proviral HIV-1 DNA were observed between arms (Figure 4)

ATI Period (Figure 5)
  ! 10 of 30 participants (33%) in the active arm remained off ART for 24 weeks 
compared with 4 of 17 placebo recipients (24%)

  ! Reasons for resuming ART before 24 weeks of ATI were pVL ≥ 100,000 copies/mL 
(16 CCMM + VES; 8 placebo) and pVL ≥ 10,000-100,000 copies/mL for 8 consecutive 
weeks (2 CCMM + VES; 5 placebo)

  – 1 CCMM + VES participant voluntarily resumed ART at Week 23 of ATI and 1 CCMM + VES 
participant at Week 18 due to hepatitis B infection

Preliminary Correlate Analyses (Figure 6) 
  ! In the CCMM + VES group, higher pre-ART pVL correlated with worse viral outcomes 
(shorter time to viral rebound > 50 and > 10,000 copies/mL, and higher pVL at the 
end of ATI)

  ! In the placebo group, lower pre-intervention viral reservoir size was associated 
with better viral outcomes (longer time off ART and lower pVL at the end of ATI)

  ! In the CCMM + VES group, higher magnitude and breadth of vaccine response 
correlated with better viral outcomes (longer time to viral rebound > 50 or  
> 10,000 copies/mL, and longer time off ART, respectively)

Presented at CROI 2023, 19-23 February 2023, Seattle, WA © 2023. All rights reserved.
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Figure 3. PD of VES in Placebo and CCMM + VES Recipients 

Serum levels were measured by single-molecule array assay for IFNα, and multiplex cytokine assay for ITAC, IP-10, and IL-1RA at BL, before and 24 hours after 2nd 
VES/placebo dose (Week 26), and before and 24 hours after 10th (last) VES/placebo dose (Week 46). Colored-coded dots represent data collected from individual  
participants. Median and IQR are shown with black dots and lines. Wilcoxon test was used to compare between groups or 2 different timepoints. *P ≤ 0.05, **P ≤ 0.01, 
***P ≤ 0.001. CXCL = C-X-C motif chemokine ligand.
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Figure 2. HTI Immunogenicity Profile in Placebo and 
CCMM + VES Recipients

Total HIV-1- and HTI-specific T cells were assessed by IFN-γ-detecting ELISpot assay, using 10 peptide pools covering HTI. (a) Median (interquartile range [IQR])  
magnitude of response (sum of spot-forming cells [SFCs]/106 peripheral blood mononuclear cells (PBMCs) for 10 HTI pools). (b) Individual and median magnitudes of 
response (sum of SFCs/106 PBMCs for HTI pool) for placebo (blue) and CCMM + VES (red) recipients at BL, peak immunogenicity time point, and Week 48 (ATI start). 
(c) Average distribution of total HIV-1 T cells according to specificity. HTI-specific responses for placebo (blue) and CCMM + VES (red) recipients and non-HTI HIV-1  
specific responses (gray) are shown. (d) Cumulative breadth (median and IQR) of vaccine-elicited responses. (e) Cumulative distribution of HTI-specific responses 
within the different HIV-1 subproteins at BL and start of ATI for each placebo (P01-P13) and CCMM + VES (V01-V21) recipient. Mann-Whitney and Wilcoxon test was 
used to compare between groups and between 2 different time points within same participant, respectively. Int = integrase; Prot = protease; RT = reverse transcriptase.
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Figure 4. HIV-1 Reservoir Decay in Placebo and CCMM + 
VES Recipients
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ns = not significant. *P < 0.05; **P < 0.01; ***P < 0.001.
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Figure 6. Subgroup Analysis of Correlates Associated 
With Viral Kinetics During ART (Interim Analysis)

aPlacebo: n = 17; CCMM + VES: n = 33; bFor total HIV-1 DNA: placebo: n = 17, and CCMM + VES: n = 30; for intact HIV-1 DNA: placebo: n = 10, and CCMM + VES: n = 28; 
c Placebo: n = 13; CCMM + VES: n = 21. Spearman’s ρ is used for correlations. All tests are 2-sided, unadjusted for multiple comparisons, with 5% error rate. Significant 
correlations are shown by * when P < 0.05.

   Placebo CCMM + VES Total
Category   n = 17 n = 33 N = 50

Age, years   37 (21-59) 38 (24-55) 36 (21-59)

Male at birth, n (%)   17 (100)  33 (100) 50 (100)

BMI, kg/m2   23.7 (19-33) 23 (16-44) 23.3 (16-44)

Time from HIV transmission to ART initiation, days 86 (16-167) 61 (7-170) 67 (7-170)

   I  0 2 (6.1) 2 (4.0)

 II  1 (5.9) 3 (9.1) 4 (8.0)

Fiebig stage at ART
 III  0 3 (9.1) 3 (6.0)

initiation, n (%)6
 IV 3 (17.6) 3 (9.1) 6 (12)

 V  6 (35.3) 12 (36.4) 18 (36.0)

 VI 5 (29.4) 7 (21.2) 12 (24.0)

 Missing 2 (11.8) 3 (9.1) 5 (10.0)

Pre-ART pVL, log copies/mL 4.9 (1.9-7) 5.2 (2.5-7) 5.2 (1.9-7)

 BIC/TAF/FTC 10 (58.8) 15 (45.5) 25 (50.0)

Current ART, n (%)
 DTG/ABC/3TC 5 (29.4) 13 (39.4) 18 (36.0)

 DTG + TDF or TAF/FTC 1 (5.9) 5 (15.1) 6 (12)

 RPV/TAF/FTC 1 (5.9) 0 1 (2)

Time on ART, months   43 (17-116) 41 (16-132) 42 (16-132)

$EsROXWe &'�� FeOOs�ȝ/   ��� ����������� ��� ����������� ��� �����������

CD4/CD8 ratio   1.2 (1-2) 1.2 (1-2) 1.2 (1-2)

Beneficial HLA alleles, n (%)a                   4 (23.5) 6 (18.2) 10 (20)

Table 1. Baseline Characteristics 

Data are median (minimum-maximum) except where specified. aHLA-B27 (any subtype), HLA-B57 (any subtype), HLA-B58:01, and HLA-B15:16 and/or HLA-B15:17.  
3TC = lamivudine; ABC = abacavir; BIC = bictegravir; BMI = body mass index; DTG = dolutegravir; FTC = emtricitabine; ITT = intention to treat; RPV = rilpivirine;  
TAF = tenofovir alafenamide fumarate; TDF = tenofovir disoproxil fumarate. 

Conclusions
    ! The combination of the HTI vaccine and VES as part of an HIV cure 
strategy in early-treated PWH was safe and well tolerated

    ! Preliminary immune data suggest that HTI vaccines given in 
combination with VES induce high levels of HTI-specific T-cell 
responses; VES consistently induced PD response over multiple 
doses in combination therapy with HTI vaccine 

    ! A lower pre-intervention reservoir was associated with better viral 
outcomes during the ATI, but only in the placebo group

    ! The magnitude and breadth of vaccine response correlated with 
better viral outcomes

    ! The impact of VES on antiviral activity of HTI-specific T cells  
and virus control remains to be investigated
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Figure 1. AELIX-003 Study Design

ELISpot = enzyme-linked immunosorbent spot; HLA = human leukocyte antigen; IFNγ = interferon-γ; PD = pharmacodynamics.
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Background
  ! Therapeutic vaccines designed to enhance HIV-specific T-cell immunity have been 
postulated to be a key component of any HIV cure strategy

  ! HIVACAT T-cell immunogen (HTI) is a novel HIV vaccine immunogen designed 
to elicit cellular immune responses to HIV regions within group-specific antigen 
(Gag), polymerase (Pol), viral infectivity factor (Vif), and negative regulatory factor 
(Nef) proteins that are associated with viral control in humans1

  ! In people with HIV (PWH) treated early with antiretroviral therapy (ART), the  
HIV-specific T cell response induced by a combination of DNA.HTI (D), MVA.HTI 
(M), and ChAdOx1.HTI (C) vaccines was associated with longer time off ART during 
analytical treatment interruption (ATI)2 

  ! Vesatolimod (VES) is a toll-like receptor 7 (TLR7) agonist under investigation as part 
of an HIV cure strategy; TLR7 agonists activate immune responses and potentially 
lead to improved HIV control in combination with other agents3-5 

  ! We conducted a Phase 2a study (AELIX-003 [NCT04364035]) of ChAdOx1.HTI 
and MVA.HTI vaccines (referenced collectively as CCMM) with VES in adults who 
received ART within the first 6 months of HIV acquisition

Objectives
  ! To evaluate the safety, immunogenicity, and efficacy of CCMM in combination with 
the TLR7 agonist VES in early-treated PWH

Methods

  ! Double-blind, randomized (2:1) trial conducted at 9 sites in Spain (Figure 1)
  ! Participants were randomized 2:1 to receive CCMM and oral VES 6 mg or placebo 
while continuing ART

  – Criteria for ART resumption during ATI: plasma viral load (pVL) > 100,000 copies/mL, 
pVL > 10,000 copies/mL for 8 consecutive weeks, or CD4 < 350 cells/μL

  ! Randomization was stratified based on HLA type with potential for superior viral 
control (HLA-B27 [any subtype], HLA-B57 [any subtype], HLA-B58:01, HLA-B15:16, 
and/or HLA-B15:17)

Endpoints
Primary: proportion of participants developing solicited Grade 3 or 4 local or 
systemics reactions in the 7 days after receiving CCMM + VES, or developing 
treatment-emergent serious adverse events during Period 1
Secondary and Exploratory:

  ! Proportion of participants with T-cell responses, including breadth and magnitude, 
to HTI-encoded regions as determined by IFNγ ELISpot (Period 1) 

  ! Changes from baseline (BL) in serum/plasma cytokines, gene expression (including 
IFN-stimulated genes), and immune cell phenotype/activation in peripheral blood 

  ! Change from BL in peripheral viral reservoir at Week 48
  ! Proportion of participants with pVL < 50 or < 2000 copies/mL at 12 and 24 weeks after 
ATI start; proportion who remain off ART at 12 and 24 weeks after start of ATI; time 
to pVL ≥ 50 or ≥ 10,000 copies/mL during ATI; and time to ART resumption (Period 2)

Results
Study Participant Disposition, Demographics, and Baseline 
Characteristics (Table 1) 

  ! A total of 50 participants were randomized; 47 (placebo: n = 17; CCMM + VES: n = 30) 
entered the ATI phase and restarted ART

  ! Of these 47 participants, 46 (placebo: n = 17; CCMM + VES: n = 30) completed the study
  – 1 in the placebo group discontinued (personal decision)

Safety of CCMM + VES 6 mg x 10 Doses 
  ! 1 participant experienced a serious adverse event (acute cholangitis) at Week 46 
that was considered by the investigator to be unrelated to study drugs

  ! There were no cases of cytokine-release syndrome
  ! Safety of the ATI:

  – There were no cases of clinically relevant acute retroviral syndrome prompting early 
ART resumption
  – 8 participants had mild COVID-19 infection, which did not trigger early ART resumption
  – 1 participant resumed ART at Week 18 of ATI due to an acute hepatitis B infection

  ! All participants achieved pVL < 50 copies/mL after ART resumption

HTI Vaccine Immunogenicity (Preliminary Data: n = 13 placebo 
and n = 21 CCMM + VES; Figure 2)

  ! Participants receiving CCMM + VES showed broad and strong HTI-specific responses
  ! At ATI, close to 50% of all HIV T cells were specific to HTI targets, with no specific 
patterns of immunodominance across the HIV subproteins covered by the HTI 
immunogen

VES Pharmacodynamic Biomarkers (Figure 3)
  ! VES consistently increased the production of acute phase cytokines (IFNα and 
interleukin-1 receptor antagonist [IL-1RA]) and chemokines (IFNγ-inducible 
protein-10 [IP-10] and IFN-inducible T-cell-α chemoattractant [ITAC]) 24 hours 
postdosing in CCMM + VES recipients

Viral Reservoir (Figure 4)
  ! No differences in the reduction of total (integrated) or intact (replication competent) 
proviral HIV-1 DNA were observed between arms (Figure 4)

ATI Period (Figure 5)
  ! 10 of 30 participants (33%) in the active arm remained off ART for 24 weeks 
compared with 4 of 17 placebo recipients (24%)

  ! Reasons for resuming ART before 24 weeks of ATI were pVL ≥ 100,000 copies/mL 
(16 CCMM + VES; 8 placebo) and pVL ≥ 10,000-100,000 copies/mL for 8 consecutive 
weeks (2 CCMM + VES; 5 placebo)

  – 1 CCMM + VES participant voluntarily resumed ART at Week 23 of ATI and 1 CCMM + VES 
participant at Week 18 due to hepatitis B infection

Preliminary Correlate Analyses (Figure 6) 
  ! In the CCMM + VES group, higher pre-ART pVL correlated with worse viral outcomes 
(shorter time to viral rebound > 50 and > 10,000 copies/mL, and higher pVL at the 
end of ATI)

  ! In the placebo group, lower pre-intervention viral reservoir size was associated 
with better viral outcomes (longer time off ART and lower pVL at the end of ATI)

  ! In the CCMM + VES group, higher magnitude and breadth of vaccine response 
correlated with better viral outcomes (longer time to viral rebound > 50 or  
> 10,000 copies/mL, and longer time off ART, respectively)

Presented at CROI 2023, 19-23 February 2023, Seattle, WA © 2023. All rights reserved.
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Figure 3. PD of VES in Placebo and CCMM + VES Recipients 

Serum levels were measured by single-molecule array assay for IFNα, and multiplex cytokine assay for ITAC, IP-10, and IL-1RA at BL, before and 24 hours after 2nd 
VES/placebo dose (Week 26), and before and 24 hours after 10th (last) VES/placebo dose (Week 46). Colored-coded dots represent data collected from individual  
participants. Median and IQR are shown with black dots and lines. Wilcoxon test was used to compare between groups or 2 different timepoints. *P ≤ 0.05, **P ≤ 0.01, 
***P ≤ 0.001. CXCL = C-X-C motif chemokine ligand.
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Figure 2. HTI Immunogenicity Profile in Placebo and 
CCMM + VES Recipients

Total HIV-1- and HTI-specific T cells were assessed by IFN-γ-detecting ELISpot assay, using 10 peptide pools covering HTI. (a) Median (interquartile range [IQR])  
magnitude of response (sum of spot-forming cells [SFCs]/106 peripheral blood mononuclear cells (PBMCs) for 10 HTI pools). (b) Individual and median magnitudes of 
response (sum of SFCs/106 PBMCs for HTI pool) for placebo (blue) and CCMM + VES (red) recipients at BL, peak immunogenicity time point, and Week 48 (ATI start). 
(c) Average distribution of total HIV-1 T cells according to specificity. HTI-specific responses for placebo (blue) and CCMM + VES (red) recipients and non-HTI HIV-1  
specific responses (gray) are shown. (d) Cumulative breadth (median and IQR) of vaccine-elicited responses. (e) Cumulative distribution of HTI-specific responses 
within the different HIV-1 subproteins at BL and start of ATI for each placebo (P01-P13) and CCMM + VES (V01-V21) recipient. Mann-Whitney and Wilcoxon test was 
used to compare between groups and between 2 different time points within same participant, respectively. Int = integrase; Prot = protease; RT = reverse transcriptase.
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Figure 4. HIV-1 Reservoir Decay in Placebo and CCMM + 
VES Recipients

(a) Comparison between levels of total and intact proviral HIV-1 DNA at BL and ATI in placebo (blue) and CCMM + VES (red) recipients. Participants with undetectable 
reservoir are shown in open circles. (b) Fold-change decay for total and intact proviral HIV-1 DNA by treatment group from BL to ATI start. Median and IQR are  
represented. Mann-Whitney and Wilcoxon tests were used to compare between groups and between 2 different time points within same participant, respectively.  
ns = not significant. *P < 0.05; **P < 0.01; ***P < 0.001.
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Figure 6. Subgroup Analysis of Correlates Associated 
With Viral Kinetics During ART (Interim Analysis)

aPlacebo: n = 17; CCMM + VES: n = 33; bFor total HIV-1 DNA: placebo: n = 17, and CCMM + VES: n = 30; for intact HIV-1 DNA: placebo: n = 10, and CCMM + VES: n = 28; 
c Placebo: n = 13; CCMM + VES: n = 21. Spearman’s ρ is used for correlations. All tests are 2-sided, unadjusted for multiple comparisons, with 5% error rate. Significant 
correlations are shown by * when P < 0.05.

   Placebo CCMM + VES Total
Category   n = 17 n = 33 N = 50

Age, years   37 (21-59) 38 (24-55) 36 (21-59)

Male at birth, n (%)   17 (100)  33 (100) 50 (100)

BMI, kg/m2   23.7 (19-33) 23 (16-44) 23.3 (16-44)

Time from HIV transmission to ART initiation, days 86 (16-167) 61 (7-170) 67 (7-170)

   I  0 2 (6.1) 2 (4.0)

 II  1 (5.9) 3 (9.1) 4 (8.0)

Fiebig stage at ART
 III  0 3 (9.1) 3 (6.0)

initiation, n (%)6
 IV 3 (17.6) 3 (9.1) 6 (12)

 V  6 (35.3) 12 (36.4) 18 (36.0)

 VI 5 (29.4) 7 (21.2) 12 (24.0)

 Missing 2 (11.8) 3 (9.1) 5 (10.0)

Pre-ART pVL, log copies/mL 4.9 (1.9-7) 5.2 (2.5-7) 5.2 (1.9-7)

 BIC/TAF/FTC 10 (58.8) 15 (45.5) 25 (50.0)

Current ART, n (%)
 DTG/ABC/3TC 5 (29.4) 13 (39.4) 18 (36.0)

 DTG + TDF or TAF/FTC 1 (5.9) 5 (15.1) 6 (12)

 RPV/TAF/FTC 1 (5.9) 0 1 (2)

Time on ART, months   43 (17-116) 41 (16-132) 42 (16-132)

$EsROXWe &'�� FeOOs�ȝ/   ��� ����������� ��� ����������� ��� �����������

CD4/CD8 ratio   1.2 (1-2) 1.2 (1-2) 1.2 (1-2)

Beneficial HLA alleles, n (%)a                   4 (23.5) 6 (18.2) 10 (20)

Table 1. Baseline Characteristics 

Data are median (minimum-maximum) except where specified. aHLA-B27 (any subtype), HLA-B57 (any subtype), HLA-B58:01, and HLA-B15:16 and/or HLA-B15:17.  
3TC = lamivudine; ABC = abacavir; BIC = bictegravir; BMI = body mass index; DTG = dolutegravir; FTC = emtricitabine; ITT = intention to treat; RPV = rilpivirine;  
TAF = tenofovir alafenamide fumarate; TDF = tenofovir disoproxil fumarate. 

Conclusions
    ! The combination of the HTI vaccine and VES as part of an HIV cure 
strategy in early-treated PWH was safe and well tolerated

    ! Preliminary immune data suggest that HTI vaccines given in 
combination with VES induce high levels of HTI-specific T-cell 
responses; VES consistently induced PD response over multiple 
doses in combination therapy with HTI vaccine 

    ! A lower pre-intervention reservoir was associated with better viral 
outcomes during the ATI, but only in the placebo group

    ! The magnitude and breadth of vaccine response correlated with 
better viral outcomes

    ! The impact of VES on antiviral activity of HTI-specific T cells  
and virus control remains to be investigated
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Figure 1. AELIX-003 Study Design

ELISpot = enzyme-linked immunosorbent spot; HLA = human leukocyte antigen; IFNγ = interferon-γ; PD = pharmacodynamics.
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(b) Proportions of participants in placebo and CCMM + VES arms remaining off ART following treatment interruption. Stratified log-rank test was performed adjusting  
for stratification factor potential for superior viral control.
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Results 3. Tolerable and biologically active dose identified in SAD study

HIV Gag x CD3 soluble TCR bispecific: safety and activity in a first in human trial
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IMC-M113V is a soluble TCR bispecific protein targeting HIV Gag

• A functional cure for HIV requires interventions that can eliminate 
long-lived reservoirs of integrated proviruses in CD4+ T cells.

• Immune-mobilising monoclonal TCR against viruses (ImmTAV®) 
are soluble bispecific proteins designed to redirect polyclonal T 
cells, irrespective of specificity, to kill virus-infected cells1.

• IMC-M113V (Gag x CD3) redirects effector T cells to kill HIV-
infected cells presenting a specific HLA-bound Gag-derived 
peptide (Gag77-85) (Figure 1)2,3.

• IMC-M113V is active at picomolar drug concentrations in vitro 
(Figure 2) and ex vivo2, and therefore has the potential to 
reduce or eliminate HIV reservoirs in people living with HIV 
(PLWH).

Methods

Conclusions

• IMC-M113V is, to our knowledge, the first TCR 
bispecific biologic targeting HIV to enter clinical 
evaluation.

• Single doses ranging from 1.6 – 15 mcg were well 
tolerated and not associated with cytokine release 
syndrome, neurotoxicity or any serious adverse 
event.

• Biological activity (IL-6) consistent with the 
mechanism of action was observed at the 15 mcg 
dose. 
• Further analysis of the relationship between IL‐6 response 

and target expression (determined by baseline viral 
sequence and CA-RNA copies), is ongoing.

• This study provides the first human safety and PD 
impact of this novel mechanism. 

• A multiple ascending dose study will evaluate safety, 
together with the potential for IMC-M113V to reduce 
HIV reservoirs and enable post-treatment viral control 
(now enrolling, Eudract no. 2021-002008-11).

References
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2. Yang H, Buisson S, Bossi G et al. Mol Ther. 2016;24:1913-1925
3. Wallace Z, Kopycinski J, Yang H, et al. Sci Rep. 2022;12:18366
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Figure 1a. ImmTAV structure

Figure 1b. Mechanism of action 
of IMC-M113V (Gag x CD3)

IMC-M113V redirects any effector T cell to kill HIV-infected cells
1. IMC-M113V targeting domain engages pHLA on HIV Gag-positive CD4+ T cell
2. IMC-M113V effector domain engages CD3 on passing T cell
3. Activated T cell releases pro-inflammatory cytokines and lytic molecules
4. Activated T cell triggers apoptosis of infected CD4+ T cell

Blood biomarkers:
↓ Absolute lymphocyte count
↑ IL-6, CXCL10, IFN-γ etc

• STRIVE (Soluble T cell Receptors In Virus Eradication) is an open-
label Phase 1/2 study evaluating IMC-M113V in HLA-A*02:01-
positive PLWH receiving suppressive antiretroviral therapy (ART).

• 12 subjects enrolled in a single ascending dose study, designed 
to identify safe and biologically active doses for evaluation in 
multiple dose schedules (Figure 3).

• Duration of ART was limited to 7 years to enable targeting of 
active reservoirs4.

• Participants received antipyretics and antihistamines as 
premedication and underwent extended monitoring 
for dosing visits to mitigate risk of cytokine release syndrome5,6.

• A ≥4-fold rise in serum IL-6 at 8-24 hours post-dose was 
prespecified as indicative of pharmacodynamic (PD) activity.

• Gag77-85 sequence (IMC-M113V target) was determined pre-
dose by next-generation sequencing (Illumina Miseq) of cell-
associated HIV RNA (CA-RNA).

Target sequence t1/2 (h)a Relative EC50
b

SLYNTVATL 3.71 1.0

SLFNTVATL 3.79 2.28

SLYNTVAVL 2.03 1.68

SLYNTIATL 3.51 0.6

SLFNTVAVL 2.25 6.28

SLFNTIATL 3.06 1.19

SLFNTIAVL 1.78 2.92

SLYNTIAVL 1.81 0.77

Figure 2. IMC-M113V potency 
demonstrated in preclinical studies

IMC-M113V has picomolar potency 
against HIV-infected cells in vitro 

Targets: HIV-infected CD4+ cell line, transduced with HLA-A*02:01
Effectors: CD8+ T cells from HIV-naïve donors (n = 6)
ImmTAV: Increasing concentration of IMC-M113V
Co-culture: 7 days

IMC-M113V is active against 
known Gag77-85 epitope variants

a pHLA stability at 37oC

b EC50 values derived from IFN-γ Elispot assay: HIV-naïve donor PBMC were redirected by IMC-M113V 
against T2 cells pulsed with variant peptides. Relative EC50 = EC50 of variant/ EC50 of cognate epitope, 
SLYNTVATL

Figure 3. Single ascending dose study schema

Follow-up

IMC-M113V

week       1    2    3    4 

ART

Key eligibility criteria

• HLA-A*02:01+ PLWH
• Age 18-65
• On ART 1-7 years
• Viral load < 50 c/ml
• CD4 count > 500 cells/µl
• CD4 nadir > 200 cells/µl

1.6 mcg
n = 1

Higher dose levels 
n = 4/cohort

15 mcg
n = 4

5 mcg
n = 1

Results
Results 1. IMC-M113V was well tolerated and not associated 

with cytokine release syndrome at doses  ≤15 mcg

• Subjects enrolled at sites in UK, 
Belgium and Spain

• Doses were well tolerated; no 
dose-limiting toxicities

• No cytokine release syndrome of 
any grade

• No neurotoxicity
• No SAEs
• No Grade ≥ 3 hematology, chemistry 

or liver function test abnormalities
• HIV viral load remained < 50 c/ml 

through dosing and follow-up
• CD4 cell counts remained within 

normal range

92 pre-screened for HLA

35 HLA-A*02:01+

16 completed screening for 
Part 1

3 SAD cohorts completed 
(n = 6)

Cohort 3 (15 mcg) expanded
from 4 to 10 participants

12/12 completed follow-up

Results 2. Gag77-85 sequences obtained from cell-associated RNA pre-dose
indicate the presence of druggable, transcriptionally active proviruses

Results 4: In vitro assays confirm that IL-6 induction 
is target-dependent

• Anticipated variability in Gag77-85 observed in study participants
• Baseline viral sequencing will inform clinical and antiviral signals
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Nextera XT Libraries sequenced on Illumina MiSeq
Platform, created from targeted amplification of CA-RNA 
Gag from purified CD4+ cells isolated pre-dose from the 
ten participants (P1-10) in cohort 3 (15 mcg). # Gag77-85
sequence matched cognate (SLYNTVATL) in participants 
P5 and P6.

Whole blood off-target cytokine release assay:
IMC-M113V at ≤ 30 nM (~11,250 mcg) does not induce IL-6

On-target T cell redirection assay: 40 pM IMC-M113V (=15 mcg dose) 
elicits IL-6 only when HIV target peptide present

Peptide-pulsed T2 cells (T) cultured with PBMC (E) from HIV-naïve donors overnight; IL-6 assay as per (A). Both the cognate peptide 
(SLYNTVATL) and major variant (SLFNTVATL) elicited an IL-6 response. No IL-6 detected with HLA-A*02:01-negative targets (not shown)

Whole blood spiked with IMC-M113V for 4h at 37°C; IL-6 quantified by MSD immunoassay

• 15 mcg dose fulfilled criteria to stop escalation in SAD and open MAD study

Participants were allocated sequentially to ascending dose cohorts: starting dose was based on the minimum 
anticipated biological effect level; dose increments were ≤ 3-fold. Minimum number of subjects per cohort is 
indicated. Study design allowed for enrolment of higher dose cohorts (up to 7 in total).

IMC-M113V was given as a single IV infusion of IMC-M113V on Day 1. Subjects were followed weekly to 
Day 29.
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IMC-M113V is a soluble TCR bispecific protein targeting HIV Gag

• A functional cure for HIV requires interventions that can eliminate 
long-lived reservoirs of integrated proviruses in CD4+ T cells.

• Immune-mobilising monoclonal TCR against viruses (ImmTAV®) 
are soluble bispecific proteins designed to redirect polyclonal T 
cells, irrespective of specificity, to kill virus-infected cells1.

• IMC-M113V (Gag x CD3) redirects effector T cells to kill HIV-
infected cells presenting a specific HLA-bound Gag-derived 
peptide (Gag77-85) (Figure 1)2,3.

• IMC-M113V is active at picomolar drug concentrations in vitro 
(Figure 2) and ex vivo2, and therefore has the potential to 
reduce or eliminate HIV reservoirs in people living with HIV 
(PLWH).

Methods

Conclusions

• IMC-M113V is, to our knowledge, the first TCR 
bispecific biologic targeting HIV to enter clinical 
evaluation.

• Single doses ranging from 1.6 – 15 mcg were well 
tolerated and not associated with cytokine release 
syndrome, neurotoxicity or any serious adverse 
event.

• Biological activity (IL-6) consistent with the 
mechanism of action was observed at the 15 mcg 
dose. 
• Further analysis of the relationship between IL‐6 response 

and target expression (determined by baseline viral 
sequence and CA-RNA copies), is ongoing.

• This study provides the first human safety and PD 
impact of this novel mechanism. 

• A multiple ascending dose study will evaluate safety, 
together with the potential for IMC-M113V to reduce 
HIV reservoirs and enable post-treatment viral control 
(now enrolling, Eudract no. 2021-002008-11).
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Figure 1a. ImmTAV structure

Figure 1b. Mechanism of action 
of IMC-M113V (Gag x CD3)

IMC-M113V redirects any effector T cell to kill HIV-infected cells
1. IMC-M113V targeting domain engages pHLA on HIV Gag-positive CD4+ T cell
2. IMC-M113V effector domain engages CD3 on passing T cell
3. Activated T cell releases pro-inflammatory cytokines and lytic molecules
4. Activated T cell triggers apoptosis of infected CD4+ T cell

Blood biomarkers:
↓ Absolute lymphocyte count
↑ IL-6, CXCL10, IFN-γ etc

• STRIVE (Soluble T cell Receptors In Virus Eradication) is an open-
label Phase 1/2 study evaluating IMC-M113V in HLA-A*02:01-
positive PLWH receiving suppressive antiretroviral therapy (ART).

• 12 subjects enrolled in a single ascending dose study, designed 
to identify safe and biologically active doses for evaluation in 
multiple dose schedules (Figure 3).

• Duration of ART was limited to 7 years to enable targeting of 
active reservoirs4.

• Participants received antipyretics and antihistamines as 
premedication and underwent extended monitoring 
for dosing visits to mitigate risk of cytokine release syndrome5,6.

• A ≥4-fold rise in serum IL-6 at 8-24 hours post-dose was 
prespecified as indicative of pharmacodynamic (PD) activity.

• Gag77-85 sequence (IMC-M113V target) was determined pre-
dose by next-generation sequencing (Illumina Miseq) of cell-
associated HIV RNA (CA-RNA).

Target sequence t1/2 (h)a Relative EC50
b

SLYNTVATL 3.71 1.0

SLFNTVATL 3.79 2.28

SLYNTVAVL 2.03 1.68

SLYNTIATL 3.51 0.6

SLFNTVAVL 2.25 6.28

SLFNTIATL 3.06 1.19

SLFNTIAVL 1.78 2.92

SLYNTIAVL 1.81 0.77

Figure 2. IMC-M113V potency 
demonstrated in preclinical studies

IMC-M113V has picomolar potency 
against HIV-infected cells in vitro 

Targets: HIV-infected CD4+ cell line, transduced with HLA-A*02:01
Effectors: CD8+ T cells from HIV-naïve donors (n = 6)
ImmTAV: Increasing concentration of IMC-M113V
Co-culture: 7 days

IMC-M113V is active against 
known Gag77-85 epitope variants

a pHLA stability at 37oC

b EC50 values derived from IFN-γ Elispot assay: HIV-naïve donor PBMC were redirected by IMC-M113V 
against T2 cells pulsed with variant peptides. Relative EC50 = EC50 of variant/ EC50 of cognate epitope, 
SLYNTVATL

Figure 3. Single ascending dose study schema

Follow-up

IMC-M113V

week       1    2    3    4 

ART

Key eligibility criteria

• HLA-A*02:01+ PLWH
• Age 18-65
• On ART 1-7 years
• Viral load < 50 c/ml
• CD4 count > 500 cells/µl
• CD4 nadir > 200 cells/µl

1.6 mcg
n = 1

Higher dose levels 
n = 4/cohort

15 mcg
n = 4

5 mcg
n = 1

Results
Results 1. IMC-M113V was well tolerated and not associated 

with cytokine release syndrome at doses  ≤15 mcg

• Subjects enrolled at sites in UK, 
Belgium and Spain

• Doses were well tolerated; no 
dose-limiting toxicities

• No cytokine release syndrome of 
any grade

• No neurotoxicity
• No SAEs
• No Grade ≥ 3 hematology, chemistry 

or liver function test abnormalities
• HIV viral load remained < 50 c/ml 

through dosing and follow-up
• CD4 cell counts remained within 

normal range

92 pre-screened for HLA

35 HLA-A*02:01+

16 completed screening for 
Part 1

3 SAD cohorts completed 
(n = 6)

Cohort 3 (15 mcg) expanded
from 4 to 10 participants

12/12 completed follow-up

Results 2. Gag77-85 sequences obtained from cell-associated RNA pre-dose
indicate the presence of druggable, transcriptionally active proviruses

Results 4: In vitro assays confirm that IL-6 induction 
is target-dependent

• Anticipated variability in Gag77-85 observed in study participants
• Baseline viral sequencing will inform clinical and antiviral signals
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Nextera XT Libraries sequenced on Illumina MiSeq
Platform, created from targeted amplification of CA-RNA 
Gag from purified CD4+ cells isolated pre-dose from the 
ten participants (P1-10) in cohort 3 (15 mcg). # Gag77-85
sequence matched cognate (SLYNTVATL) in participants 
P5 and P6.

Whole blood off-target cytokine release assay:
IMC-M113V at ≤ 30 nM (~11,250 mcg) does not induce IL-6

On-target T cell redirection assay: 40 pM IMC-M113V (=15 mcg dose) 
elicits IL-6 only when HIV target peptide present

Peptide-pulsed T2 cells (T) cultured with PBMC (E) from HIV-naïve donors overnight; IL-6 assay as per (A). Both the cognate peptide 
(SLYNTVATL) and major variant (SLFNTVATL) elicited an IL-6 response. No IL-6 detected with HLA-A*02:01-negative targets (not shown)

Whole blood spiked with IMC-M113V for 4h at 37°C; IL-6 quantified by MSD immunoassay

• 15 mcg dose fulfilled criteria to stop escalation in SAD and open MAD study

Participants were allocated sequentially to ascending dose cohorts: starting dose was based on the minimum 
anticipated biological effect level; dose increments were ≤ 3-fold. Minimum number of subjects per cohort is 
indicated. Study design allowed for enrolment of higher dose cohorts (up to 7 in total).

IMC-M113V was given as a single IV infusion of IMC-M113V on Day 1. Subjects were followed weekly to 
Day 29.
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IMC-M113V is a soluble TCR bispecific protein targeting HIV Gag

• A functional cure for HIV requires interventions that can eliminate 
long-lived reservoirs of integrated proviruses in CD4+ T cells.

• Immune-mobilising monoclonal TCR against viruses (ImmTAV®) 
are soluble bispecific proteins designed to redirect polyclonal T 
cells, irrespective of specificity, to kill virus-infected cells1.

• IMC-M113V (Gag x CD3) redirects effector T cells to kill HIV-
infected cells presenting a specific HLA-bound Gag-derived 
peptide (Gag77-85) (Figure 1)2,3.

• IMC-M113V is active at picomolar drug concentrations in vitro 
(Figure 2) and ex vivo2, and therefore has the potential to 
reduce or eliminate HIV reservoirs in people living with HIV 
(PLWH).

Methods

Conclusions

• IMC-M113V is, to our knowledge, the first TCR 
bispecific biologic targeting HIV to enter clinical 
evaluation.

• Single doses ranging from 1.6 – 15 mcg were well 
tolerated and not associated with cytokine release 
syndrome, neurotoxicity or any serious adverse 
event.

• Biological activity (IL-6) consistent with the 
mechanism of action was observed at the 15 mcg 
dose. 
• Further analysis of the relationship between IL‐6 response 

and target expression (determined by baseline viral 
sequence and CA-RNA copies), is ongoing.

• This study provides the first human safety and PD 
impact of this novel mechanism. 

• A multiple ascending dose study will evaluate safety, 
together with the potential for IMC-M113V to reduce 
HIV reservoirs and enable post-treatment viral control 
(now enrolling, Eudract no. 2021-002008-11).
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Figure 1a. ImmTAV structure

Figure 1b. Mechanism of action 
of IMC-M113V (Gag x CD3)

IMC-M113V redirects any effector T cell to kill HIV-infected cells
1. IMC-M113V targeting domain engages pHLA on HIV Gag-positive CD4+ T cell
2. IMC-M113V effector domain engages CD3 on passing T cell
3. Activated T cell releases pro-inflammatory cytokines and lytic molecules
4. Activated T cell triggers apoptosis of infected CD4+ T cell

Blood biomarkers:
↓ Absolute lymphocyte count
↑ IL-6, CXCL10, IFN-γ etc

• STRIVE (Soluble T cell Receptors In Virus Eradication) is an open-
label Phase 1/2 study evaluating IMC-M113V in HLA-A*02:01-
positive PLWH receiving suppressive antiretroviral therapy (ART).

• 12 subjects enrolled in a single ascending dose study, designed 
to identify safe and biologically active doses for evaluation in 
multiple dose schedules (Figure 3).

• Duration of ART was limited to 7 years to enable targeting of 
active reservoirs4.

• Participants received antipyretics and antihistamines as 
premedication and underwent extended monitoring 
for dosing visits to mitigate risk of cytokine release syndrome5,6.

• A ≥4-fold rise in serum IL-6 at 8-24 hours post-dose was 
prespecified as indicative of pharmacodynamic (PD) activity.

• Gag77-85 sequence (IMC-M113V target) was determined pre-
dose by next-generation sequencing (Illumina Miseq) of cell-
associated HIV RNA (CA-RNA).

Target sequence t1/2 (h)a Relative EC50
b

SLYNTVATL 3.71 1.0

SLFNTVATL 3.79 2.28

SLYNTVAVL 2.03 1.68
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Figure 2. IMC-M113V potency 
demonstrated in preclinical studies

IMC-M113V has picomolar potency 
against HIV-infected cells in vitro 

Targets: HIV-infected CD4+ cell line, transduced with HLA-A*02:01
Effectors: CD8+ T cells from HIV-naïve donors (n = 6)
ImmTAV: Increasing concentration of IMC-M113V
Co-culture: 7 days

IMC-M113V is active against 
known Gag77-85 epitope variants

a pHLA stability at 37oC

b EC50 values derived from IFN-γ Elispot assay: HIV-naïve donor PBMC were redirected by IMC-M113V 
against T2 cells pulsed with variant peptides. Relative EC50 = EC50 of variant/ EC50 of cognate epitope, 
SLYNTVATL

Figure 3. Single ascending dose study schema
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• On ART 1-7 years
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• CD4 count > 500 cells/µl
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Higher dose levels 
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Results
Results 1. IMC-M113V was well tolerated and not associated 

with cytokine release syndrome at doses  ≤15 mcg

• Subjects enrolled at sites in UK, 
Belgium and Spain

• Doses were well tolerated; no 
dose-limiting toxicities

• No cytokine release syndrome of 
any grade

• No neurotoxicity
• No SAEs
• No Grade ≥ 3 hematology, chemistry 

or liver function test abnormalities
• HIV viral load remained < 50 c/ml 

through dosing and follow-up
• CD4 cell counts remained within 

normal range
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16 completed screening for 
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12/12 completed follow-up

Results 2. Gag77-85 sequences obtained from cell-associated RNA pre-dose
indicate the presence of druggable, transcriptionally active proviruses

Results 4: In vitro assays confirm that IL-6 induction 
is target-dependent

• Anticipated variability in Gag77-85 observed in study participants
• Baseline viral sequencing will inform clinical and antiviral signals
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Platform, created from targeted amplification of CA-RNA 
Gag from purified CD4+ cells isolated pre-dose from the 
ten participants (P1-10) in cohort 3 (15 mcg). # Gag77-85
sequence matched cognate (SLYNTVATL) in participants 
P5 and P6.

Whole blood off-target cytokine release assay:
IMC-M113V at ≤ 30 nM (~11,250 mcg) does not induce IL-6

On-target T cell redirection assay: 40 pM IMC-M113V (=15 mcg dose) 
elicits IL-6 only when HIV target peptide present

Peptide-pulsed T2 cells (T) cultured with PBMC (E) from HIV-naïve donors overnight; IL-6 assay as per (A). Both the cognate peptide 
(SLYNTVATL) and major variant (SLFNTVATL) elicited an IL-6 response. No IL-6 detected with HLA-A*02:01-negative targets (not shown)

Whole blood spiked with IMC-M113V for 4h at 37°C; IL-6 quantified by MSD immunoassay

• 15 mcg dose fulfilled criteria to stop escalation in SAD and open MAD study

Participants were allocated sequentially to ascending dose cohorts: starting dose was based on the minimum 
anticipated biological effect level; dose increments were ≤ 3-fold. Minimum number of subjects per cohort is 
indicated. Study design allowed for enrolment of higher dose cohorts (up to 7 in total).

IMC-M113V was given as a single IV infusion of IMC-M113V on Day 1. Subjects were followed weekly to 
Day 29.
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IMC-M113V is a soluble TCR bispecific protein targeting HIV Gag

• A functional cure for HIV requires interventions that can eliminate 
long-lived reservoirs of integrated proviruses in CD4+ T cells.

• Immune-mobilising monoclonal TCR against viruses (ImmTAV®) 
are soluble bispecific proteins designed to redirect polyclonal T 
cells, irrespective of specificity, to kill virus-infected cells1.

• IMC-M113V (Gag x CD3) redirects effector T cells to kill HIV-
infected cells presenting a specific HLA-bound Gag-derived 
peptide (Gag77-85) (Figure 1)2,3.

• IMC-M113V is active at picomolar drug concentrations in vitro 
(Figure 2) and ex vivo2, and therefore has the potential to 
reduce or eliminate HIV reservoirs in people living with HIV 
(PLWH).

Methods

Conclusions

• IMC-M113V is, to our knowledge, the first TCR 
bispecific biologic targeting HIV to enter clinical 
evaluation.

• Single doses ranging from 1.6 – 15 mcg were well 
tolerated and not associated with cytokine release 
syndrome, neurotoxicity or any serious adverse 
event.

• Biological activity (IL-6) consistent with the 
mechanism of action was observed at the 15 mcg 
dose. 
• Further analysis of the relationship between IL‐6 response 

and target expression (determined by baseline viral 
sequence and CA-RNA copies), is ongoing.

• This study provides the first human safety and PD 
impact of this novel mechanism. 

• A multiple ascending dose study will evaluate safety, 
together with the potential for IMC-M113V to reduce 
HIV reservoirs and enable post-treatment viral control 
(now enrolling, Eudract no. 2021-002008-11).
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Figure 1a. ImmTAV structure

Figure 1b. Mechanism of action 
of IMC-M113V (Gag x CD3)

IMC-M113V redirects any effector T cell to kill HIV-infected cells
1. IMC-M113V targeting domain engages pHLA on HIV Gag-positive CD4+ T cell
2. IMC-M113V effector domain engages CD3 on passing T cell
3. Activated T cell releases pro-inflammatory cytokines and lytic molecules
4. Activated T cell triggers apoptosis of infected CD4+ T cell

Blood biomarkers:
↓ Absolute lymphocyte count
↑ IL-6, CXCL10, IFN-γ etc

• STRIVE (Soluble T cell Receptors In Virus Eradication) is an open-
label Phase 1/2 study evaluating IMC-M113V in HLA-A*02:01-
positive PLWH receiving suppressive antiretroviral therapy (ART).

• 12 subjects enrolled in a single ascending dose study, designed 
to identify safe and biologically active doses for evaluation in 
multiple dose schedules (Figure 3).

• Duration of ART was limited to 7 years to enable targeting of 
active reservoirs4.

• Participants received antipyretics and antihistamines as 
premedication and underwent extended monitoring 
for dosing visits to mitigate risk of cytokine release syndrome5,6.

• A ≥4-fold rise in serum IL-6 at 8-24 hours post-dose was 
prespecified as indicative of pharmacodynamic (PD) activity.

• Gag77-85 sequence (IMC-M113V target) was determined pre-
dose by next-generation sequencing (Illumina Miseq) of cell-
associated HIV RNA (CA-RNA).

Target sequence t1/2 (h)a Relative EC50
b

SLYNTVATL 3.71 1.0

SLFNTVATL 3.79 2.28

SLYNTVAVL 2.03 1.68

SLYNTIATL 3.51 0.6

SLFNTVAVL 2.25 6.28
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Figure 2. IMC-M113V potency 
demonstrated in preclinical studies

IMC-M113V has picomolar potency 
against HIV-infected cells in vitro 
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Results 2. Gag77-85 sequences obtained from cell-associated RNA pre-dose
indicate the presence of druggable, transcriptionally active proviruses

Results 4: In vitro assays confirm that IL-6 induction 
is target-dependent
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Peptide-pulsed T2 cells (T) cultured with PBMC (E) from HIV-naïve donors overnight; IL-6 assay as per (A). Both the cognate peptide 
(SLYNTVATL) and major variant (SLFNTVATL) elicited an IL-6 response. No IL-6 detected with HLA-A*02:01-negative targets (not shown)

Whole blood spiked with IMC-M113V for 4h at 37°C; IL-6 quantified by MSD immunoassay
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• 15 mcg dose fulfilled criteria to stop escalation in SAD and open MAD study

Participants were allocated sequentially to ascending dose cohorts: starting dose was based on the minimum 
anticipated biological effect level; dose increments were ≤ 3-fold. Minimum number of subjects per cohort is 
indicated. Study design allowed for enrolment of higher dose cohorts (up to 7 in total).

IMC-M113V was given as a single IV infusion of IMC-M113V on Day 1. Subjects were followed weekly to 
Day 29.

Corresponding author email: linos.Vandekerckhove@ugent.be
Disclaimers: IMC-M113V is an investigational product for which safety and efficacy have not been established. Copies of
this poster are for personal use only and may not be reproduced without permission from CROI and the author of this poster.
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