Abstract 6039: Phase 1b/2, Open-Label, Multicenter Study of Intratumoral SD-101 in Combination With Pembrolizumab in Anti-PD-1 Treatment-
Naive Patients with Recurrent or Metastatic Head and Neck Squamous Cell Carcinoma (SYNERGY-001/KEYNOTE-184, NCT02521870)

E. Cohenl, L. Nabell?, A. Ribas3, T. Day#, G. Daniels®, M. Milhem®, S. Deva’, M. Jameson?, O. Guntinas-Lichius®, M. Aimubarak'?, M. Stroher'!, E. Whitman'2, M. Chisamore'3, C. Obiozor'4, T. Bagulho'4, C. Guiducci'4,E . Gamelin'#, R. Janssen'4, A. Algazi'®

"Moores Cancer Center, University of California San Diego, La Jolla, CA, USA; 2University of Alabama at Birmingham, Birmingham, AL, USA; S3UCLA Jonsson Comprehensive Cancer Center, Los Angeles, CA, USA; “Medical University of South Carolina, Charleston, SC, USA; 3UCSD Health System, La Jolla, CA, USA; 6University of lowa Heath Care, lowa City, 1A, USA; “Auckland City Hospital, Australia; 8Waikato Hospital, Hamilton, New Zealand; °HNO-Universitatsklink Jena, Germany;
0West Virginia University-Mary Babb Randolph Cancer Center, Morgantown, WV, USA; "'Christchurch Hospital, New Zealand; '?Atlantic Health, Morristown, NJ, USA; *Merck &Co., Inc., Kenilworth, NJ, USA; “Dynavax, Berkeley, CA, USA; "®University of California, San Francisco, CA, USA

\\/

BC KG RO UND Figure 2. Treatment Schema Efficacy Figure 5. Percent Change From Baseline in Target Lesions Figure 8. Comparison of Pre-treatment to On-treatment Tumor Biopsies
. 160 160 N
o _ _ _ Table 3. Best Overall Response for ITT Populatlon by RECIST Z 20 All Target Lesions i 0 All Target Lesions _ S—lgor:::cant C?(:nes L—og2FC
Historically, patients with recurrent unresectable or metastatic (R/M) head and neck squamous cell Best Overall Response Rate (ITT) 2 mg Cohort (N=27) 8 mg cohort (N=23) Total N (N=50) ? 80 2mg = g 8 mg A i ¢ [
. . T . . . . @ ] = IFI135 1.1
carcinoma (HNSCC) have had a poor prognosis, with limited second-line treatment options (including pp— Objective response rate, n (%) 6 (22.2) (not mature) 6 (26.1) 12 (24.0) 2 40 ﬁ 40 DEG g z ||t 20 g e
methotrexate, cetuximab, and paclitaxel) providing an estimated overall response rate (ORR) of 4-14%, a (95% Cl) (8.6, 42.3) (10.2, 48.4) (13.1, 38.2) g S ON Txvs PRE 8] — | [iFmw 13 27 [oxors
- o ® = 7 [IRF7 14 L .
median duration of response (DOR) of 4-7 months, an estimated median progression-free survival (mPFS) 2 3 6 9 Disease control rate, n (%) 13 (48) 10 (43.5) 32(44.0) I B NS e Sty % 40 (Responders) S E iscog 20N Do; 31
< © 5 | [PsmB10 1.2
of 1.7-3.5 months, and an estimated median overall survival (OS) of less than 7 months. ' 3\? 1ﬁ1 I I I I I Best overall response, n (%) ST R SR N\ NN NS US S g0 277 up = SA | aa B LS ]
ee s < g £ @ :
. . . . . Complete response 2 (7.4) 0 2 (4.0) S 120 $ 120 10 down = | LiFna2 26N Q| [(acz  m2am
® - - 2 TNFRSF14 o
KEYTRUDA® (pembrolizumab) is a anti-PD-1 monoclonal antibody (mAb) that received accelerated ) ) ) ool oo 4148 6 261 10(200) 2 0 0 50 100 150 200 250 300 350 400 450 500 57 0 20 100 150 200 250 300 350 400 450 200 \{ .
approval by the FDA to treat patients with R/M HNSCC with disease progression on or after platinum- CT Biopsy Biopsy CT Biopsy P ) ) ' Days Days
. . . i 160 160
containing chemotherapy based on results of the KEYNOTE-012 study showing that pembrolizumab Pre Post 1 Post 2 Stable disease 7 (25.9) 4 (17.4) 11 (22.0) < . . S . .
: CT, Computed Tomography Scan =) ive di 11 (40.7) 10 (43.5) 1 (42.0) g 120 Injected Lesions g 120 Injected Lesions l Genes pointing to immune re-invigoration
monotherapy provided an ORR of 18%.23 ’ rogressive disease ' ' ' 3 a0 2 mg =
_ _ _ _ _ . _ Not evaluable 3(11.1) 3(13) 6 (12.0) g 8 DEG
SD-101 is a synthetic class-C CpG-oligodeoxynucleotide toll-like receptor 9 (TLR9) agonist, which R E S U LT S Time to response (months) E 40 E = ON Tx vs PRE ON Tx vs PRE
stimulates human plasmacytoid dendritic cells (PDCs) to release interferon-alpha (IFN) and mature into E 0 »E’ - (Progressive Disease) (Stable Disease) l Th1 cells
Median 2.1 2.1 2.1 T B NN\ A Uity £
- —— . . . o . 4 ] . . o § -40 g _ _
efficient antigen-presenting cells, enhancing both innate and adaptive immune responses (Figure 1). Table 1. Baseline Patient and Disease Characteristics Min. e i 41 20,42) i 5 42 £ o 2 DEG = differentially expressed genes; Th1 = helper T cells
L . L. . . H g - = - =y - “E S e e W W 'E
Pl‘eC|I.nIC&.1| mOl_Jse models of head and neck tumors demonstrated that mtratumorall |.nject|on.of SD-101, in Characteetice 2 mg/lesion (N=27) 8 mg/lesion (N=23) Duration of response § 120 § 120 Analysis of changes in gene expression was performed using nSolver software (Nanostring). Differentially expressed genes
combination with PD-1 blockade, suppressed the growth of tumors not only at the injected site, but also at . & -50 0 50 100 150 200 250 300 350 400 450 500 & -50 0 50 100 150 200 250 300 350 400 450 500 (DEG; cut off:LOG2FC+0.6, p=0.05) in between matched on treatment (ON Tx) and baseline (PRE) biopsies were obtained for
9 y J . . . . Median 3.1 (not mature) 57 3.8 (not mature)
distant un-injected sites.’ Median age, years; Median (Min, Max) 63 (38, 93) 65 (43, 91) ' 160 Days 160 Days patients experiencing response (PR and CR), Progressive Disease (PD) or stable disease (SD). Venn diagram showing the
| | . | o . Sex, (%), Male/female 66.7 / 33.3 91.3/8.7 Min, Max (2.0,4.2) (2.1,11.1) (2.0,11.1) :" 120 Non- Injected 2 120 Non-Injected number an.d c.>verllap of the.differentially expressed genes identified in each of the 3 comparisons. Example of DEG pointing to
. . c S c .
In a Phase 1b/2 study of patients with metastatic melanoma, intratumoral injections of SD-101 in ECOG PS, %, 0/1 18.5/81.5 26.1/73.9 g’rogretism; Free Survival at 7741 301 464350 6264 311 3 s Lesions 3 5 Lesions the strong infiltration of activated T cells and to the increase in Type | and Il IFNs.
inati i i ini i ini i i 6 months 7 (4.1, 39. 4 (5.4, 35. .2 (8.4, 31. S 3 . . . .
combination with pembrolizumab demonstrated clinical responses in both injected and distant lesions. Primary tumor location, n (%) (%) ( ) ( ) ( ) 5 2 mg = 8 mg Figure 9. Increase in Density of Inmune Cells Correlates with Overall
. . . Overall Survival at 9 months (% 79.9 (57.6,91.2 56.9 (31.2, 76.1 64.3 (44.6, 78.5 .
Here, we report the results from a phase 2 cohort expansion of patients with R/M HNSCC who were treated Hypopharyngeal 2(7.4) 0 v biad (%) ( ) ( ) ( ) % 0 % 0 Decrease in Tumor Burden
= I A i N ™ Y [=2]
with the combination of SD-101 and pembrolizumab. Prior study results were presented at ESMO 2018.7 Nasopharyngeal 0 3(13.0) Table 4. Objective Response by PDL1 (CPS Score) and HPV Expression § -0 § 40 ¢
I 1 4 -1 1 i - - - ,.U_, “R() e e e S e e e e e e e <o-a - @ 0 ° r=_0.54 3 \?
_ _ Ora 3(48.1) 3(56.5) Status (P16 expression) (Pooled 8 mg and 2 mg Per Injection) : 80 : %0 g | p=0.0054 g g
Figure 1. Both Innate and Adaptive Immune Responses Are Increased by Oropharyngeal 8 (29.6) 2(8.7) — — — =y ey ey 5120 5120 e o o i oo e s e o e o
. . Best Overall - - - 50 0 50 100 150 200 250 300 350 400 450 500 - 5 3 3
Intratumoral Injectlon of SD-101 IL_Jar:ngeaI 3 (101 1) 41((147;) Response =1to 20 >20 Unknown Positive Negative Unknown Days Days s s g
nknown : Rate (ITT) (N=12) (N=16) (N=20) (N=14) (N=18) (N=18) H H :
e I T |\ UNE-RELATED BIOMARKERS
) . = = =
cels ativatd by Negative (< 1%) 2(74) 4(17.4) (95% Cl) (12.8,64.9) (1.4,347)  (9.7.53.5) R S I T
lymph node <{N 13 - ’ Positive (= 1%) 9 (33.3) 14 (61.4) Best overall response, n (%) Figure 6- Patients Whose Tumors Showed LOW IFNY Signature at Baseline Fold of Change CD8+ T Cell score (ON Tx/pre) Fold of Change Th1 cells score (ON Tx/pre) Fold of Change NK Signature (ON Tx/pre)
o oc ® Lymph > Pending/Missing 16 (59.3) 5(21.7) CR 0 0 0 2 (10.0) 1(7.1) 1(5.6) 0 Respond to SD-101 Treatment !:old of charllges in Iymphogyte infiltration within SD-1Q1 treatefi .Iesions was correlated with the maximurp percentage cha.nge
node SD-101 induces IFN HPV status, n (%) in target lesions from baseline using Pearson correlation coefficient. All patients had one biopsy at baseline and second biopsy
and DC maturation - & -~ o 0ig Nedat ’ 1 (40.7) - (304 PR 0 4 (33.3) 4 (25.0) 2(10.0) 4 (28.6) 1(5.6) 5(27.8) A = osm . 2| oreer 0 one week following the fourth SD-101 treatment. One patient received two additional biopsies at day 106 (three weeks after
Dendritic cells take up vessel egative ' (30.4) SD 0 1(8.3 3(18.8 7 (35.0 3(21.4 5(27.8 3(16.7 3 3 ' o @B High IFNy the 6t SD-101 injection, blue square) and day 190 (three weeks after the 10t SD-101 injection, blue triangle).
antigens from dying tumor / Positive 9 (33 3) 5 (21 7) ( ) ( ) ( ) ( ) ( ) ( ) 2 o 0] o
_ itiv . : 30 3 Medium IFNy
lls and te to th . & 2
T ymph nodes desitoysd by GTL ganeraes Unknown/pending 7(25.9) 11(47.8) PD O TS B sEe e o e S Low Py
Byng © in the SD-101 injected sites Prior radiotherapy, n (%) 18 (66.7) 19 (82.6) NE 0 0 0 2(14.3) 2(111) 2(11.1) ce 2 . C O N C L U S I O N S
tumor d e o ° 5_4- o F|”ed SymbOIS = PR or CR
Tumor antigens e Prior surgery, n (%) 22 (81.5) 22 (95.7) Assessed using PDL1 IHC 22C3 PharmDx assay. Combined positive score (CPS) = number of PD-L1+ cells 0 ° = o Square Symbols = SD
.. t s, | hocytes, h divided by total ber of t lIs X 100 o - - - - ; ; : :
Tumor 0/1/2/=3 prior lines of therapy, n 9/14/3/1 3/11/6/3 I(:i’mor ce 83 y”; ocyte::) macrop ""tgecs)h“" ea by : a ””mBer ° “';‘_Or ce S T ¢ Lesi © i Gone St Baslne Seore 2 e oo Sanatoe Besane Soore Open Symbols = PD In this study, SD-10.1 .sho.ws encouraging and f:o.mp.arable therapeutic efficacy at the two dose levels
P . Prior systemic therapy (no anti-PD-1/PD-L1) 18 (66.7) 20 (86.9) igure Jo. e1S40 ercen ange from baseline in 1arge ESIOI‘I(S) B IFN-gamma signature T ool function signature NK cell function signature explored: 2 mg per injection and 8 mg for one injection
N8l (Dying Staging, n (%) - NS, ns gy e, hs s L ns Both dose levels in combination with pembrolizumab appear equivalent in terms of ORR, DOR and PFS
. | tumor ] 6 . R 10- . R
Anti-pOT 2 Local 3(11.1) 1(4.3) = 120 AR o g O Oso d o Responses were observed in SD-101 injected and non-injected lesions
IFNs stimulate tumor killing by NK cells M tast t y 6 59 3 y 0 43 5 d; 1 00_ g 1 Orp g 54 OFD o OrPp
CTL = cytotoxic (CD8+) T cell; DC = dendritic cells; IFN = interferon; NK = natural killer clastatic _ (59.3) (43.5) % 80 ‘jt; o g E ‘g N S 0 Responses and disease control were observed in patients with low PD-L1 status at baseline (CPS =1-20).
I,:f:allmetaStatlc 7 (205.9) 61 ((246;)) & ool % 1 z ] £ . An encouraging ORR of 36% was observed in patients with HPV-positive tumors
_ . . . _ . . . o] - o 5] a
.SD 101 induces PDCs to secrete hlgh. levels .of mterferon.alpha, a potent |mmun<?r-nodulatory c?/toklne that S — — e 40 “ Biomarker data are consistent with the mechanism of action of SD-101 and demonstrate strong
is able to boost NK cell CytOtOXlC aCtIVIty and induce recruitment of T cells. In addltlon, SD-101 induces DC rga.n Involvement, n ( °) qg 20 " PRE ONTx PRE ONTx PRE ON Tx 1o PRE ONTx PRE ONTx PRE ON Tx 10 PRE ONTx PRE ONTx PRE ON Tx immunomodulation of the tumor microenvironment inc|uding infiltration of activated T cells and upregu|ation
maturation cross-presentation of tumor associated antigens, inducing CD8+ T cell responses. Liver 1(3.7) 1(4.3) % o IFiyLow  [FNyMed  IFNy High PNy Low  [FNyMed  IFNy High IFiyLow  IFNyMed  IFNY High of Type | and Type Il IFNs
Lung 7 (25.9) 6 (26.1) s 20 A) Patients whose tumors exhibit a low IFNy signature score at baseline® (Blue; score less than -0.5) have low T cell and NK cell o )
M ET H D S function signature scores, consistent with immunologically cold tumors. Importantly, similarly to what was reported for melanoma naive patients (ASCO 2019 Abstract 9534),
Bone 1(8.7) 2(8.7) v -40— B) Patients whose tumors showed low IFNy at baseline respond to SD-101 and demonstrate immunomodulation of relevant gene patients whose tumors exhibit an immunologically cold tumor microenvironment at baseline (low IFNy and
Skin/subcutaneous tissue 4 (14.8) 7 (30.4) § -60— signatures and clinical response. T cell signatures) show clinical response during SD-101 plus pembrolizumab treatment
- - (] = A M . - . =
- - Lymph nodes 14 (51.9 11 (47.8 o -80— . . . : . .
Phase 2 Expansion Cohort of Phase 1b/2 SYNERGY-001/KEYNOTE-184 Trial Oy p (51.9) (47.8) 20 ;lgure 7. Increase in Infiltration of Immune Cells Correlates with Clinical The combination of SD-101 and pembrolizumab was well-tolerated, consistent with previous reports
ther organs 12 (44.4 15 (65.2 -
Study Treatment: J ( ) ( ) Patients esponse No evidence of an increased incidence or severity of AEs over pembrolizumab monotherapy
. Number Of target Iesions’ n (%) CD8+ Cells Cytotoxic Cells NK CD56dim Cells Th1 Cells B Cells N . L. I i d AE b I b th
. . .. . . . . . i i - i g F DS ey 10 K 08, D8 By P, ety DSy 8y g DS, s PSSy 0 increase in immune-relate s over pembrolizumab monothera
Investigational Treatment: SD-101 is administered intratumorally 8 mg in 1 lesion or 2 mg in 14 lesions 1 11 (40.7) 6 (26.1) Figure 4. Duration of Follow-up and Patient Status A s 55 5 - - = R g Py
= = = = - 3 3. % ?ﬁ §o 5° / % 8 §é AEs associated with SD-101 were mainly mild to moderate injection-site reactions and flu-like symptoms that
Pembrolizumab is administered by I.V. (200 mg) 2 11 (40.7) 5(21.7) N~ §4 % % g, -3 % 84 % g, ﬁ & B4 so were manageable with over-the-counter medication
. 3+ 5 (18.5) 11 (47.8) ; — > g S, BN PD
sco ECOG PS = Eastern Cooperative Oncology Group performance status; HPV = human papillomavirus; NA = Not Applicable e —— 2 mg L"“T peoln o ol oln e o ol ol e ol e ol ke ol e ol rhe ol e ol e ol R E F E R E N C E S
Advanced/Metastatic HN = - =
— == 8mg T Cell Function NK Cell Function Cytokines ' .
ECOG performance status of 0 or 1 Safety ——————a o s s e Lt ns s A) Cell type profile, determined by RNA on c cin ) _ ) )
— ) 10 —_ Sy ) 6 — 2y By ) 5 expression profiling of pre-and post- SD- LaIa_M, hirovsky D, he_ng JD, Maya_lwa_lla K. I|n|ca}l outcomes with thereples fo[ previously treated recurrent/metastatic head-and-neck squamous cell
. T bl 2 S f S " § B % g S %3 101 dose biopsies by Nanostring measures carcinoma (R'M HNSCC). A sy.st'emenc Ilter.ature review. Oral Oncol 2918,84.108 20. . .
At least one measurable lesion apie £. oa ety ummary )= 2. o ﬁ - 7’ the degree of lymphooyte infiltration Keytruda (pembrolizumab) for injection, for intravenous use [package insert]. Merck Sharp & Dohme Corp, Whitehouse Station, NJ, USA. 2014.
T —————— > ‘(’% "_% . Mehra R, Seiwert TY, Gupta S, et al. Efficacy and safety of pembrolizumab in recurrent/metastatic head and neck squamous cell carcinoma: pooled analyses
. . s Z . : . g B) Immune function signatures, measures the after long-term follow-up in KEYNOTE-012. Br J Cancer 2018;119:153-9.
Anti-PD-1/L1 therapy naive Event n (%) 2 mg/IeS|on (N—27) 8 mg/leswn (N 23) 6_“ — = = = degree of activation of key immune cell géj(l)%uggé(i,g(gggd(%han JH, et al. Properties regulating the nature of the plasmacytoid dendritic cell response to Toll-like receptor 9 activation. J Exp Med
Primary Endpoint: Subjects with at least one Treatment-Related AE 19 (70.4) (91.3) ' % s g[oglrest.ive Disease M e O R o R— e — e i ]Ezﬁsv:l?r\:glé%d;gf?rtlljg;}g:mmumty’ Sato-Kaneko F, Yao S, Ahmadi A, et al. Combination immunotherapy with TLR agonists and checkpoint inhibitors suppresses head and neck cancer. JCI Insight
Grade 3 & 4 3 (1 1 1) 8 (348) ——— 4 aple visease B Cell Function Cytokines Leukocyte Functions . § . 2017:2.
. . . . : ok * ns i ns ns All t ts had b -t t t d i , Mi s i , . , , i , inati - i i i i
Objective response rate in intent-to-treat (ITT) population assessed by RECIST v1.1 Immune-related AEs (all grades) 3(11.1) 4(17.3) :n:.:” Partial Response s T 77 ';i T R By sec%arluljetr)]iSps?/ o?mr;ewé(;isf}élfg\?vir:;atlhrgigu?tﬂ r?:gl?;lgm'\am\:\?ﬁc;n ama?vaoezriiJ-P%t-?Ithzrlg;s;;.1Jkgﬁmoaﬁi? Ical?rﬁ::a%l:gggg; 2331%};'3?;:;%&3 g.ombmanon of SD-101 and pembrolizuma in patients with advanced
Hypothyroidism 2(7.4 2 (7.4 = 4 Complete Response E E g, . ; ‘ Cohen E, Algazi A, Laux D, et al. Phase Ib/Il, open label, multicenter study of intratumoral SD-101 in combination with pembrolizumab in anti-PD-1 treatment
S d E d . ts: yp y ( ) ( ) Onaoina on Stud g g o 75 g — SD-101 treatment. One patient received two naive patients with recurrent or metastatic head and neck squamous cell carcinoma (HNSCC). Annals of Oncology 2018;29.
econdary Endpoints: 0 1(4.3) going y Zo 3 z0 7 additional biopsies a_t qlay _1 06 (three weeks Ayers M, Lunceford J, Nebozhyn M, et al. IFN-gamma-related mRNA profile predicts clinical response to PD-1 blockade. J Clin Invest 2017;127:2930-40.
1(3.7) 0 £ after the 6™ SD-101 injection, blue square) and
Safety and tolerability, prOQ"eSSion'free Survival, duration of response, and immunophenOtype of the 0 1 (4 3) | & < &2 day 190 (three weeks after the 10t SD-101 'Lhis study wasfsponsored Iby Dynallvax Zechnologibes Corpc(;ratic:jn. Whe thank the patients andfth:ir farr;ilies and caregivers for participating in the study; the participating study teams. Copies of
. - 0 100 200 300 400 500 . . . . . . 0l — . . . . . -4 . . . this poster are for personal use only and may not be reproduced without written permission of the authors.
tumor enV|r0nment AE = Adverse events D . PRE ONTx PRE ONTx PRE ON Tx PRE ONTx PRE ONTx PRE ON Tx PRE ONT PRE ONT PRE ONT |n]eCt|0n’ blue tr|ang|e)_
= ays Since Study Entry — e — — o — Corresponding Author: Ezra Cohen (ecohen@ucsd.edu)




