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PABKEROUND Vaccination with HIV-1 gag/pol/IL-12 and gag/pol/env/IL-12 DNA |RSein
» T cell-based therapeutic vaccination is a potential approach to achieving durable accination with consensus -1 gag/po -1< and gag/porenv/iL- » HIV-specific T cell responses, including responses to highly conserved Gag
control of HIV. elicited de novo Gag-specific T cell responses and boosted Gag-, Pol-, and and Pol regions, were boosted with consensus sequence gag/pol and

* It is assumed, but has not been thoroughly evaluated, that inclusion of Env gag/pol/env + IL-12 DNA vaccination

antigens in a therapeutic vaccine may blunt immunologic responses to Env-specific responses in a randomized controlled trial of people with HIV . Inclusion of env immunogen hampered T coll responses to Gag and Pol

conserved Gag and Pol targets. who initiated ART during chronic infection. possibly due to antigenic competition, immunodominance of Env epitopes,
 We evaluated the impact of including Env antigen on Gag- and Pol-specific and/or higher env plasmid dose received

T cell responses in an HIV-1 DNA therapeutic vaccine trial.

METHODS

Study Design: Two-site (Los Angeles and San Francisco) randomized, blinded,
placebo-controlled clinical trial, “PENNVAX”

* Provides evidence that a therapeutic vaccine can broaden Gag-specific T cell

Inclusion of Env antigen in the vaccine limited the induction of Gag and responses and induce de novo responses in participants with chronic treated
Pol-specific T cell responses. AV onlong term ART

* Apparent increase in inducible reservoir in env-vaccinated participants -
additional reservoir work will confirm dQVOA findings

Study Intervention/Schema These findings support the pOtentiaI Of T-cell based theraPeUtiC » Detailed analyses to further characterize vaccine responders may reveal
 Randomization 1:1:1 to DNA vaccination with 1) multiclade consensus gag/pol - - - - - - correlates of Gag or Pol response for future therapeutic vaccine design
vaccination, without Env-targeting immunogens, in approaches for ART- 9 P P 9
(clades A, B, C, D)2mg +IL-121 mg (Gag/Pol/lL-12), 2) gag/pol 2 mg + env , . - , * Vaccination with gag/pol/IL-12 +/- env DNA in persons with treated HIV is safe
(clades A, C) 6 mg + IL-12 1 mg (Gag/Pol/Env/IL-12) or 3) placebo (sterile free HIV remission.

water for injection)

RESULTS: VACCINE-INDUCED T CELL RESPONSES TO
HIGHLY CONSERVED GAG/POL REGIONS

* Randomization stratified on 1) site of enrollment and 2) CD4 nadir (<200 vs

>200 cells/mm?3) : . .
* Vaccine/placebo administered by intramuscular injection and electroporation RESULTS: T CELL RESPONSES (VACCINE WATCHED AND PTE) ST IR Y =LISPOT M3 Gag/Pol pools W4 Gag/Pol pools Clade B Env pools Net
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| erapy wit iIn 4 weeks prior to enrollment, active malignancy or_recen sSerious ) Pl ot CPAEN 4 BlsborsPil CsgbolEny SR . .. = 4 s S below, positive response defined >300 stimulation, with trend towards boosting of T cell responses to highly
liness, active (untreated) HBV or HCV, pregnancy or breastfeeding s i B Sz Sl I s e i : : :
’ ’ ENnv reSbonses Nef (PTE. internal contra) SFU/M cells [dotted line]) conserved Gag/Pol regions, and loss of this response but boosting of
Primary Outcomes: 1) safety and 2) magnitude and breadth of T cell responses _ _ P _ \FTE;Infernalicontro) Env-specific responses with env-inclusive vaccination
by IFN-y ELISpot Vaccine-matched (Env A) Vaccine-matched (Env C) PTE peptides 1D A — Gan
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* T cells in peripheral blood mononuclear cells (PBMCs) reactive to vaccine- 4 _oass o4 093 " 323; o a 009 R . wo RESULTS: PRE- AND POST-VACCINATION dQVOA
matched and potential T cell epitope (PTE) Gag, Pol, and Env peptide pools 2. g £ ~ - £ o cwe5 o Log, Fold Change in
were measured pre- (B1 and WO0) and post-vaccination (W14) (Wistar Institute) i;% ....... s 3 . 2 ] % . I Jﬁ Pre-vaccination IUPM from baseline,
« Gag matrix mapping followed by individual Gag peptide mapping and Short §§ __________________________________________________ sg o 3 g I8 g | "] baseline by treatment arm
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:;_ Cﬁ:l responsesdmegsuredftg IFN'\& iLIIS Tﬁwsmg p;ptlde pools splfc\\/ln3n|ng q 7112 (58%) gag/pol vs 4/15 (27%) gag/pol/env vs 0/15 (0%) placebo recipients had at g zoo- 1 2o0- § 1 °| 'S . % =] f Gag/pol (n=11) 0.76 (0.59-2.09)
ghly conservead regions ot 'ag and o (tHIVeonsvX immunogens M3 an least 2-fold increase in Gag-specific T cell responses (p<0.001 for gag/pol vs placebo s £ o iij & O 2 Gag/polienv (n=19) 1.38(0.77-2.42)
M4) at B1 and W14 (Goonetilleke Lab, UNC) and p=0.100 for gag/pollenv vs placebo, Fisher exact test) - L A ; % Placebo (n=15) 0.73 (0.54-1.13)
» Inducible HIV reservoir measured by differentiation quantitative viral outgrowth o Timepomt P07 Pracsbo Gegiol GagPoiknv ' Placsto GaglPol GagPolfEny
assay (dQVOA) at B1 and W14 (Southern Research .l : : : : : - :
Analysii(pfpulatzon and statistic(al analyses: All part)icipants who initiated study RESULTS: BASELINE CHARACTERISTICS Slgnificant Increase In 'UPM {Infectious units per mlllon resting CDA4+ T
: _ cells) in env-vaccinated participants compared to placebo
intervention, by treatment received (one participant received a different treatment Variable Gag/Pol/lL-12 (N=14) Gag/Pol/EnvilL-12 (N=16) = Placebo (N=15) Total (N=45)
from assigned due to site error), with assay results from samples collected per Sl el e e e e 29 (§69) 95 (2, 29 (497 55/(48-58) ADDITIONAL KEY INFORMATION
protocol. Fold change from baseline to Week 14 was compared between arms Cis-gender male 13 (92.9%) 15 (93.8%) 12 (80.0%) 40 (88.9%) Author Contact Information: Kara W. Chew, MD, MS,
using Wilcoxon tests. Cis-gender female 1(7.1%) 0 (0.0%) 1(6.7%) 2 (4.4%)
Non-binary 0 (0.0%) 1(6.2%) 1(6.7%) 2 (4.4%) kchew@mednet.ucla.edu
RESULTS: SAFETY THROUGH 64 WEEKS Et‘[}rqnigenderfemale 0 (0.0%) 0 (0.0%) 1(6.7%) 1(2.2%) Ack ed ts: M thanks to th L i t 4
nicity cKnowieagements. Ivian dNKS 10 the Stu darticipants an
Adverse Number (%) of participants experiencing event by treatment arm Hispanic or Latino 2 (14.3%) 2 (15.4%) 6 (40.0%) 10 (23.8%) g Y . . yP P
Events (AES)  Gag/PolllL-12 Gag/Pol/Env/IL-12  Placebo Overall p-value RNon-Hispanic or Latino 12 (85.7%) 11 (84.6%) 9 (60.0%) 32 (76.2%) study teams at UCSF and UCLA (including Rebecca Hoh, Aleen
: , ace . : :
n (%) (N=14) h (%) (N=16) rr:l f’fs) (Fisher’s exact test) White 7 (50.0%) 10 (62.5%) 7 (46.7%) 24 (53.3%) Khodabakhshian, and Monika Deswal), NIAID/DAIDS (Steve Smiley,
(N=15) African American or Black 4 (28.6%) 2 (12.5%) 0(0.0%) 6 (13.3%) Larry Fox)
Grade 3+ AEs 3 (21%) 2 (12%) 4 (27%) 0.65 Other specified race (including mixed race) 3 (21.4%) 3 (18.9%) 7 (46.7%) 13 (28.9%)
All related AEs 3 (21%) 7 (44%) 6 (40%) 0.46 Number of years since first HIV+, median (IQR) 18.3 (10.1-28.8) 21.0 (17.0-29.1) 14.7 (10.6-24.7) 19.9 (11.6-27.1) Funding sources: NIH/NIAID U01AI131296, UO0O1AI131310, and
Serious AEs 2 (14%) 0 (0%) 1 (7%) 0.19 o P S RO DR T I e ) | I 2O T 121 (71149 101 (65-141) contract HHSN272201500017C; IP donated by Inovio
Screening CD4+ T cell count (cells/mm?), median (IQR) 707 (471-753) 490 (424-761) 576 (370-814) 525 (426-753) Ph fical
No significant between-arm differences in proportion with AEs CD4 nadir <200 cells/mm° 6 (42.9%) 8 (50.0%) 7 (46.7%) 21 (46.7%) armaceuticals

comparing each active arm to placebo CD4+ T cell count nadir (cells/mm?), median (IQR) 242 (174-331) 190 (86-335) 223 (75-299) 2Ll Clinicaltrials.gov registration number: NCT03606213
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