ADXS-PSA immunotherapy increases the magnitude and quality of prostate cancer-antigen-

specific T cell responses in patients with metastatic castration-resistant prostate cancer
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INTRODUCTION immune response against various infectious agents and to be associated with favorable out- other well known prostate cancer antigen, indicative of antigen spreading.
comes to a number of active and passive immunotherapies.4-? ¢ Changes in the functionality of PAP-, PSMA-, PSCA- and prostein-specific T cells were observed in
* Active immunotherapies, such as ADXS-PSA, are designed to generate tumor antigen-specific T cell * because IFNy secretion alone has been shown not to correlate with tumor regression.1° mCRPC patients after 3 doses of ADXS-PSA (Figure 8).
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effectors that recognize and kill tumor cells. e Quantitative analysis of PSA-specific T cells at baseline detected pre-existing, functional PSA- * 100% °f. pahen.tf (9/9) exhibited an increase in the frequency of multifunctional PAP-, PSMA-, PSCA
e ADXS-PSA, a highly attenuated Listeria monocytogenes (Lm)-based immunotherapy that targets pros- reactive T cells in 8/9 mCRPC patients prior to ADXS-PSA treatment as well as in 2 age-matched or prostein-specific after 3 doses of ADXS-PSA.
tate-specific antigen (PSA), is currently being evaluated as a treatment for metastatic castration- healthy male donors. As predicted, assaying for IFNy secretion alone underestimated the frequency of Figure 6. Magnitude of pre-existing PAP-, PSMA-, PSCA- and prostein-specific

resistant prostate cancer (mCRPC) in the phase 1/2 KEYNOTE-046 trial as a monotherapy (Part A,

pre-existing PSA-specific T cells in mCRPC patients (Figure 3).
presented here) and in combination with KEYTRUDA® (pembrolizumab) (Part B, ongoing).

T cell responses in mCRPC patients and in age-matched healthy males donors

e Changes in the frequency of PSA-specific T cell responses were observed in mCRPC patients during
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e Advaxis’ Lm-based immunotherapies act by stimulating innate immunity through multiple mechanisms the first 9 weeks of treatment (Figure 4). rostein

180
300 1200 1200

including the STING pathway, by reducing the numbers and activities of immunosuppressive cells in

160

¢ 78% of patients (7/9) exhibited increases in the PSA-specific T cell response on ADXS-PSA treat-

the tumor microenvironment, and by inducing the generation of antigen-specific T cells that infiltrate
' Y & o o P ment, including the 1 patient with no detectable response at baseline. The 2 patients whose PSA-
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specific T cell response decreased after treatment had non-stable disease.
B t tigen-specific T cell be linked to the clinical effi f active immu- . . . : ge w0
* becduse .umor an |gen. .T,pea e | cell fesponses m?:y © linked 1o e ¢ |n|cc! © |cqcy.<.> active .|mmu ¢ 56% of patients (5/9) had a >3-fold increase above baseline in the magnitude of the PSA-specific T o
notherapies, we quantified the frequency of functional prostate cancer antigen-specific T cells in the . : . v
. . A . cell response. Of these 5 patients, 3 had stable disease and 2 had non-stable disease. 11, -
peripheral blood of mCRPC patients participating in Part A of the KEYNOTE-046 trial by ELISpot 20 I 111]
analysis. e Changes in the functionality of PSA-specific T cells were observed in mCRPC patients after 3 doses ° ° ° e I e |
of ADXS_PSA (Figure 5). or %% Patient previously received vaccine targeting PAP (sipuleucel-T) NT, not tested
OBJECTIVES ¢ 78% of the patients (7/9) exhibited increases in the frequency of multifunctional PSA-specific T cells Figure 7. Changes in the magnitude of PAP-, PSMA-, PSCA- and prostein-
] ] ] ] . ] after 3 doses of ADXS-PSA. The 2 patients whose PSA-specific T cell responses decreased after e
e Evaluate the changes in the frequency and functionality of prostate cancer antigen-specific T cells in o , , , N specific T cell responses on ADXS-PSA treatment
] . . treatment also exhibited decreases in the frequency of multifunctional PSA-specific T cells
mCRPC patients undergoing treatment with ADXS-PSA monotherapy (Part A). 0101-001 0101-002 0108-001 0101-006
> . hath : o d fonctionality of . ¢ 44% of the patients (4/9) exhibited increases in the proportion of multifunctional PSA-specific T 27a]" 43" 3ja" 2/
¢ Determine whether any changes in the trequency and functionality ot prostate cancer antigen- cells after 3 doses of ADXS-PSA. Of these 4 patients, 2 had stable disease and 2 had non-stable Antigen-specific
specific T cells were associated with clinical activity. diseqse . T cell responses

MATERIALS AND METHODS e To determine the extent of antigen spreading after ADXS-PSA treatment, we measured T cell reac-

tivity to peptides derived from PAP, PSMA, PSCA and prostein, all of which are prostate cancer anti-
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e The KEYNOTE-046 trial (NCT02325557) is a phqse ]/2 evaluation of ADXS-PSA alone (PGI’T A), gens that are not expressed by ADXS-PSA. H Weeki 1369 Week 1 369 Wek 1 36§ Weekl 3 6 7
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and in combination with KEYTRUDA® (pembrolizumab) (PO]IrT B), in the treatment of mCRPC. The study ¢ Pre-existing PAP-, PSMA-, PSCA- and prostein-specific T cells were detected in all 9 mCRPC pa- s " 27 274 274 " a/a
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design for KEYNOTE-046 trial is summarized in Figure 1. tients prior to ADXS-PSA as well as in 2 age-matched healthy males donors (Figure 6). S
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Figure 1. Study design for KEYNOTE-046 trial ¢ Changes in the frequency of PAP-, PSMA-, PSCA- and prostein-specific T cells were observed in = . o .
mCRPC patients during the first 9 weeks of treatment (Figure 7). 7 | g gy | ® /'/\ ﬁ._\\' | g \ -\,\ﬁ/‘—‘
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cancer (mCR PC) on Gnd rogen depr’ivcﬁion fhe rapy Dashed lines are used to span data gaps in patients who did not have cryopreserved PBMCs at all specified time points
<3 prior systemic treatment regimens, or >1 prior Figure 3. IFNy secretion alone underestimates the frequency of pre-existing
regimen in the metastatic setting, with chemotherapy " : : Figure 8. Changes in the functionality of PAP-, PSMA-, PSCA- and prostein-
PSA-specific T cells in mCRPC patients
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P 9 (60 ge) Y Figure 4. Changes in the magnitude of the PSA-specific T cell response on
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e Cryopreserved unfractionated PBMCs were thawed and rested overnight at 37° C prior to ex vivo

ADXS-PSA treatment

M

stimulation. The ELISpot assay protocol followed the protocol outlined by Janetzki et al. for assay
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—0— <3-fold increase in PSA-specific response

e The reactivity of both CD4* and CD8* T cells was assayed to peptides derived from PSA, the target >3-fold increase in PSA-specific response
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antigen of ADXS-PSA, as well as to peptides derived from prostatic acid phosphatase (PAP), pros-
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tate-specific membrane antigen (PSMA), prostate stem cell antigen (PSCA), and prostein in order to
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determine the extent of antigen spreading after ADXS-PSA treatment. All peptide mixes contained
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peptides that were 15 amino acids in length with 11 amino acid overlap.
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e Statistical analyses were perfomed using GraphPad Prism software. . L N e
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e Secretion of IFNy, TNFa and the cytolytic granule granzyme B was measured using the 3-color
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SUMMARY AND CONCLUSIONS

monotherapy. Of the @ patients who received 3 doses of ADXS-PSA monotherapy, 4 patients

Figure 5. Changes in the functionality of PSA-specific T cells after 3 doses of

achieved, and 5 patients did not achieve, clinical activity. All patients who achieved clinical activity

had stable disease. ADXS-PSA

e In Part A patients, ADXS-PSA induced multifunctional T cell responses to a broad range of prostate can-
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Figure 2. Blood draw schedule during ADXS-PSA monotherapy

cer antigens:
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Week 9

¢ 56% of patients (5/9) exhibited a >3-fold increase above baseline in the magnitude of the PSA-
reactive T cell response

H Single producers
m Double producers
Triple producers

¢ 100% of patients (9/9) exhibited increases above baseline in the frequency of T cells reactive to
at least one other well known prostate cancer antigen, which is indicative of antigen spreading

2" . 0 M Baseline ¢ 100% of patients (9/9) exhibited increases in T cell multifunctionality to at least 1 of the 5 pros-
Week 1 2 3 4 5 6 7 8 9‘ g » ! " Week 9 .
ll l I l I l’ s , @ :Z o tate cancer antigens tested.
£ ) : . " e No significant differences in the magnitude and quality of prostate cancer antigen-specific T cell re-
X ‘ " . . ‘ sponses were observed between stable and non-stable disease ADXS-PSA-treated mCRPC patients.
IADXS-PSA infusion lBIood draw for ELISpot assay £ 0 : oo il , 1 - L, - — . e . . . . . . .
R O O e Based on the findings in the ADXS-PSA monotherapy arm, further investigation is merited in the ongo-
DL1, dose level 1; DL2, dose level 2; DL3, dose level 3; CFU, colony-forming units TNFe - + - + - + + -+ - R -+ -+ -+ 4+ e . ® . .
ing KEYTRUDA® combination arm (Part B).
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