<& /7 \ |
//%'MB OLIz INDUCES HIV LATENC_YJ}W‘E\
IDUALS ON ART WITH CANQE“ bR

;235 % rICk,— St'en PF '.
: //€hoﬁon ‘
" 4

4
Maldarelli, Steve Sharon R

, ﬂomas SU ick, MD "ls 4 ' 7YX /\\\% a‘\onfqrenc n Retrb?iiru)gs and,
" Associate Member, VIDDand CRD ‘A “ 6’ppdrtunistic‘ Infections

Fred Hutchinson Cancer Research Center March 5, 2019

Associate Professor of Medicine, Division of Oncology Seattle, WA

University of Washington

a Hﬁoné lves;-Nicolas
~

AL\ A

FRED HUTCH

L/

' (J

' @, CURES START HERE®
2%/

2



Background: PD-1
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PD-1 is an inhibitory
checkpoint molecule on
T-cells that inhibits immune
responses against cancers
and viral infections

Monoclonal antibodies
targeting PD-1 or PD-L1 are
approved for a growing
number of cancer indications
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Checkpoint Proteins Regulate T-cell Function
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HIV infected CD4* T-cells Enriched for PD-1

PD-1 upregulated in HIV HIV DNA Enriched in Anti PD-1 Can Reverse
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Cancer Immunotherapy Trials Network-12 (CITN-12)

CITN—1% is @ multicenter phase-l study PD-1 Inversely Related
evaluating the monoclonal antibody, to CD4* in HIV
pembrolizumab, in participants with HIV and
advanced cancers

Participants on ART for > 4 weeks with
suppressed HIV

Safety evaluated across a range of CD4 counts

PD-1 on total CD4+ T-cells

Cohort 1: 100-199 CD4* T cells/pL

Cohort 2: 200_350 CD4+ T Ce”S/LlL >750 501-749 351-500 200-350 <200
CD4 lls/pL
Cohort3:  >350 CD4* T cells/pL * counts (cells/ut)

Cockerham. AIDS, 2014
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Measuring HIV Latency Reversal in vivo

Plasma PBMC

HIV virions Latently HIV-infected cell

HIV-integrated
DNA

HIV RNA
Residual plasma HIV DNA (total, integrated, 2-LTR)
viremia HIV RNA (usRNA, msRNA, Poly-A)

Massanella, Richman. JCI, 2016
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Leveraging CITN-12 to Evaluate HIV Latency Reversal

Blood Sampling Schema

Cell associated HIV DNA measured
in peripheral CD4+ T-cells Cycle 1 2

Cell associated unspliced HIV gag I_I_

RNA measured in peripheral CD4+ Day

12 8 22
T—CE”S Plasma HIV RNA* - . -

Plasma HIV RNA measured in blood ~ 'mtracellular DNA and usRNA
using PCR for HIV gag

* on day of administration: before and 2 hours after

pembrolizumab

Lewin S, JAIDS 2008, Cillo, PNAS 2014
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Statistical Analysis

Kinetics of HIV plasma RNA, intracellular usRNA, usDNA,
and usRNA/vDNA were evaluated by negative binomial
regression

Pairwise correlation between assays were compared by
Pearson’s correlation coefficient
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Participant Characteristics

Cohort 1 Cohort 2 Cohort 3
All CD4+100-199 /uL CD4+200-350 /uL CD4+ >350 /uL

Number 32 8 12 12

Age (median, IQR*) 57 (49, 62) 53.5 (46, 61) 54.5 (49, 61) 58 (52, 64)
Male 29 7 11 11

Race

White 19 5 9 5
Black / African American 10 2 3 5
Other / Unknown 3 1 0 2

HIV viral load (copies/ml)

Undetected or <20 copies/ml 28 8 10 10
>20 copies/ml 4 0 2 2
Baseline CD4 Count (median, IQR) 272 (204, 477) 152 (119, 164) 239 (216, 289) 516 (425, 649)
Baseline CD4/CD8 Ratio (median, IQR) 0.5 (0.4, 0.9) 0.5 (0.4, 0.5) 0.4 (0.3,0.7) 0.9 (0.5, 1.5)

*|QR; Intra-quartile range (25t and 75t percentiles)
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Tumors

Cohort 1 Cohort 2 Cohort 3
CD4+100-199 /uL CD4+ 200-350 /uL CD4+>350 /uL

Total 8 12 12 32
AIDS-Defining 11
Kaposi sarcoma 0 2 4 6
DLBCL 0 1 2 3
Primary effusion lymphoma 1 1 0 2
Non-AIDS Defining 21
Anal cancer 4 2 0 6
Squamous Cell Carcinoma Skin 1 1 1 3
Lung 0 1 1 2
Hepatocellular carcinoma 0 1 0 1
Tonsil 0 1 0 1
Cholangiocarcinoma 0 1 0 1
Breast 1 0 0 1
Osteosarcoma 1 0 0 1
Pancreatic 0 0 1 1
Adenocystic carcinoma 0 0 1 1
Bladder cancer 0 0 1 1
Prostate 0 1 0 1
Urothelial carcinoma 0 0 1 1
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Baseline HIV Measures

HIV plasma RNA

(copies/ml) 1 (0.17 — 2.65)
HIV usRNA

(copies/106 CD4+ cells) 43 (15-133)
HIV vDNA

(copies/106 CD4+ cells 76 (55 - 149)

Log1o Units

No correlation between assays
(all P>0.05)
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Waterfall Plots of Fold Change HIV RNA

Unspliced Intracellular HIV RNA Plasma HIV RNA
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HIV RNA After Pembrolizumab

Unspliced Intracellular HIV RNA
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Fold Change HIV DNA and usRNA/DNA

Intracellular HIV DNA Intracellular HIV usRNA/DNA
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HIV DNA and usRNA/DNA after Pembrolizumab

Intracellular HIV DNA Intracellular unspliced RNA / DNA
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Conclusions

In CITN-12, pembrolizumab led to transient increase in HIV
transcription in CD4* T-cells in vivo in individuals on ART, consistent

with latency reversal
Early decrease in HIV DNA was observed after pembrolizumab

Evaluation of the longer term effects pembrolizumab on HIV
persistence and HIV specific immunity are ongoing

Further evaluation of monoclonal antibodies against PD-1 or PD-L1 as
a strategy for HIV cure is warranted
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