A CLINICAL STUDY COMBINING MULTIPLE IMMUNE MODULATORS AND AN APC-TARGETED hCG- VACCINE (CDX-1307) e
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Introduction Patient Characteristics Anti-tumor Activity Immune Response __ hCG-p Humoral Responses by Cohort
Efficient antigen delivery to antigen presenting cells (APCs) Is a critical component of effective in vivo immunization
dendritic cells and macrophages) have been shown to be processed and presented much more efficiently than non- (N=78) 1 mixed response seen in Pancreatic Cancer b-sp P J E = * ®
targeted antigens, and generate robust immune responses when combined with toll-like receptor (TLR) agonists. _ = 9 patients with SD for 2.3+ to 11.4+ months | | 55 2
Importantly, this targeted vaccination approach allows potential access to a larger APC population compared to Median age (years [range]) 60 (35-82) | | Anti-hCGB IgG || Anti-hCGP IFN-y P .
standard protein vaccination strategies. CDX-1307 is a vaccine composed of B11 fused with the B subunit of human Male 41% — 5 breast cancer, 2 colorectal, 1 pancreatic, 1 testicular Treatment Group response* Tcell response” gg 1.5 .
chorionic gonadotropin (hCG-f3), a tumor-associated antigen that has been correlated with advanced stage of disease ECOG 0 450/ = . PN o +*
and poor prognosis. Initial phase | studies were aimed to investigate dose escalation, and combination with GM-CSF, a 0 N CDX-1307 alone (0.3 — 2.5 mg) 2116 = 13 % NT © . ~
cytokine that up-regulates mannose receptors. Preclinical studies have indicated that combining specific TLR agonists, gtear;‘o;mance 1 53% Patient 7042: Testicular Cancer 3 0.5 o P o
which trigger maturation and activation of APCs as well as enhance co-stimulatory signals and cytokine release, U 0 100.000 2 _ _ _ 0 2. o & & &
enhances immune responses and anti-tumor activity. We have now developed a regimen that combines CDX-1307 and 2 1% 90,000 —o- AFP m 1 S CDX-1307 (2.5 mg) + GM-CSF 37 = 43% NT 0 ~ 2 o ,ﬁ_,tﬁg ~LOT
GM-CSF with the TLR3 agonist poly-ICLC (Hiltonol®; Oncovir) and the TLR7/8 agonist resiquimod (3M). Primary Pancreatic 14% 80,000 A o o % % g 28 3983 @Jg o80E
70,000 V4 = = > CDX-1307 (2.5 mg) + GM-CSF + poly-ICLC 3/6 = 50 % 214 X 0 0 %S %=L %X>3 %=33
CDX-1307 — mechanism of action » NCG-B s overexpressed by common | | CANCEI Colorectal 46% 60,000 T& —— " e | 5 & & 30 803 50g 50g;
- — ' : | : + + & D + n o
;zggggs and not found in most norma Breast 35% 28:888 \ /A. I A NS g © CDX-1307 (2.5 mg) + GM-CSF + resiquimod 3/6 = 50 % 2/[2 e 3 g 3 > T § * E’ *
A ‘ > Elevated hCG-3 expression is Other 5% ‘;’8:888’? \ B / |\‘ R L s CDX-1307 (2.5 mg) + GM-CSF + poly-ICLC + resiquimod | 7/8 = 88 % Ar? S 5 o N a X N
assoclated with a poor outcome In Number of prior 46 10,000 \ / t L | = ' J poly . B 0 Anti-hCGp antibody responses measured by sandwich ELISA using
Human mAb — several cancers Chemotherarl) readimens | 0 ,-l} — | | | | | purified hCGp. Values represent highest OD value (1:20 dilution of
4,‘ > Humoral response to hCG- is (Mean) Py €Y % S § S S ! S % : S % : S 0 CDX-1307 al 1130 4/15 = 27% NT serum) from post vaccination with pre study value subtracted.
associated with improved survival in — C;G‘ ER S ? 8 S § = o 3 > ) alone (1 — 30 mg) Patients evaluable after at least 2 doses were included.
H h _ _ . . . . O 1 1 | I | -
gonadotropin-beta colorectal patients (Moultan HM etal., | | Recelved prior radiotherapy 8% Chemotherapy Chemotherapy ~ CDX-1307  Re-treatment § > CDX-1307 (10 or 30 mg) + GM-CSF 37 = 43 % NT Anti-hCG-B response corresponds with reduction in
CDX-1307 > E(I;r(]; Ca_m. It?ei 8: ﬁ04{l, 300t2) o Elevated serum hCG-f3 36% (tax"c'i’s'L?:tfﬁ]’;“de’ (C'SP:?;;'}’afn"?dPe‘;s'de’ Vaccine  due to stable o [ serum hCG-B levels
CDX-1307 is a fusion protein of a human CDX-1307 is targeted to an endocytic pathway and i-nB\;iStri) rslf[ﬁclljlreas glférgégtrtf?at " B Regimen disease < CDX-1307 (30 mg) + GM-CSF + poly-ICLC 3/6 = 50 % NT Patient 4020
mMAD to mannose receptor (MR) and the In dendritic cells (DCs) that leads to activation .. o - - - - - - 7 14 =
tumor-associated antigen NCG-p  of hCG-B-specific CTL and T helper cells may help prevent apoptosis in Saf ety and Tolerabil |ty I\/IeFastatlc dlsease_ W|th_ r_nultlple prior salvage_ chemotherapy NT = Not yet tested ) &
bladder cancer cells NO d limiting toxicities (DLTs) regimens, and rapidly rising AFP and systemic symptoms at * Measured by ELISA using hCG-f3 coated plates. Positive response iIs noted for patients that have E : Lo g
. L . . = NO dose-limiting toxicities S 3 _ _ At =) |
Adjuvants: APC activation is required for productive T cell and humoral responses ) HOSE-IMTtNG 10 | entry demonstrated anti-hCG-f I9G greater than pre-vaccination sample. s 08 o
TLR agonists GM-CSF = Injection site reactions (erythema, pain, — Elevated serum hCG-[3 # Measured by IFN-y ELISPOT after one round of restimulation with overlapping hCG-p peptides: & 2
. . . 0 . | | J N S 6 Ty
> Trigger maturation and activation of APCs > Local recruitment and maturation of DCs prurits, mglgit'fg());) clzcurhe d mc?S /0 of patients | _ paceived CDX-1307, GM-CSF and both TLR agonists PHA-activated CD4+ T ] | e 2 04 9
o-stimulatory signals and release of cytokines p-regulation of mannose receptors frequent and severe for the dual TLR groups: — Has received 3 cycles of vaccination . ) Day 10 51 g 1 02 1
- . - - ' . . | - : | | | <
B POIg ICLC (hH'IItOITCI’I@))'. ds RNA W'TtEFggly Iys'%e gnbd Oncovic | F P ————— — Ongoing radiographically stable disease for over 6.4 months Il APC loaded with hCG-b pep pool 0 » . — . 0 <
;ar _Oxy_metdy_ce 3039’ éCt'\ll_ateS " t_(prov' © il nfovlr’ nc.) Sitg rejaction reaction with complete resolution of symptoms and stabilization of AFP _
— Resiquimod: imadazoquinoline, synthetic compound activates _ . . _ _ i i- hCG-
, i ; ) P CDX-1307 alone 28% 0% — Developed both humoral and T cell immune response 7 day stimulation 1 (vagnetically isolated CD3+/ cD4/CDS T cells | o Serumneed e AntrheeP oS
TLR7/8 (provided by 3M Company) | CDX1307alone 28% 0% BMOt 2 % 1L
CDX-1307 + GM-CSF 71% 0% s IFNg ELISpot Assay )
) . . . N | % NO Stimu ation Su m m ary
- CDX-1307 + GM-CSF + : .
Clinical Trial Desl gn. Treatment Reg imen/Cohorts single TLR agonist 85% 8% Patient 7041: Colon Cancer Positive response is noted for patients with anti-hCG-b specific » hCGb peptide pool . . . .
e —_— S 60 —- CEA ng/ml —% IFN-g production 2-fold or greater than pre-vaccination sample. - Pos. Control CEF pep pool > CDX-1307 efficiently dellv_ered hCG-_B to antigen presenting cells
| ' . A - A o A - CDX-1307 + G'V'_-CSF + 100% 20% 50 \_* Neg. Control Actin-1 pep pool / in vivo, and when co-administered with TLR agonists, induces
CDX-1307 Vaccine (Day 1, 14, 28, and 42) 4 4 4 dual TLR agonists 10 /\ / robust anti-hnCG-3 humoral and T cell responses
™11 ™11 ™11 "1 Induction of hCG-B-specific T cell responses - . S
GM-CSF (100 mcg S.C.) Enhanced |Oca| rspons? W|th Combined TLR agonists 30 // // ; S atieont 5031 B p Patf)ent 2049 — CDX'1307 was We” tOIerated Wlth no dOSG-“mltlﬂg tOXICItIES
Poly-ICLC (2 mg s.c. or i.m.) LI ™ ™ ™ L Day3 §Day 4 20 ~ = 200 — Combination of TLR agonists did enhance anti-hCG-f
. - 10 5 potency
Resiquimod (250 mg, topical 0.2% gel T™ ™ T™1 ™ ' Q120 120 _ . .
A ( J: 10D 0 gel) — — — —— 0 + - - T % 80 80 — CDX-1307 can break immunologic tolerance in advanced
5 days 5 days 5 days 5 days 2 2 - 2 £ 40 40 ‘/4\,\‘/.\‘ cancer patients with high circulating hCG-f3
= Treatment-related toxicities have also included d O < = £ o . . . . . 0 . . . . . = SRR - -
Intrader'sltt\:(lllsl’llt'::zg)taneous Intravenous Study (n=30) fatigue (28%), pyrexia (15%), influenza like = - N P — A |— DO D21 D28 D42 D56 D84 DO D21 D28 D42 D56 D84 Evidence of clinical impact observed In a subset of patients
, \ [ 1 mg (n=4) ] ilIness (13%), chills (9%), diarrhea (8%), rash ' CDX-1307 Vaccine Regimen S oo Patient 6033 200 Patient 5030
— 0.3 mg (n=6) _ — mg\v(n:4) ~ (8%), myalgia (6%) and bone pain (6%). — Received CDX-1307, GM-CSF and both TLR agonists 3 160 160 Va Future Directions
(no adjuvants) 1.0 mg (n=6) j v j = The majority of potentially treatment-related — Developed hCG-B-specific humoral immune response s 120 120 /.\./ - N | | i
) N . \ 10 mg (n:3) | events have been mild to moderate In Severity (Ce||u|ar response Nnot tested) 8 jg 80 / etermine | Igner aose ImpaCtS immune ana clinical responses
_ 2.5mg (n=6) , T with no Grade 4/5 events, and fatigue (n=3) 5 L 42 - — An additional cohort combining dual TLR agonists and an
l .................................................................................... ‘ 3Omg\1/(n—5) ........... being the only Grade 3 event to occur in >1 = DO D21 D28 D42 D56 D84 DO D21 D28 D42 D56 D84 Increased CDX-1307 dose (15 mg) Is underway (n=7+).
, ‘ atient. Patient 6033: Breast Cancer | | | | o | | . .
CDX-1307 + | 25mg + GM-CSF (n=7) | __ 10mg + GM-CSF(n=5) P = Anti-hCG-B IgG and T cells induced in patients with high levels of circulating hCG-B » Initiate a Phase 2 study in bladder cancer
GM-CSF l 30 mg + GM-CSF (n=3) —Metastatic disease with multiple prior hormonal and = TLR agonists enhanced the IgG titers (>200,000 in one patient) — hCG-B Is prominent, and has been linked to more
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2.5mg + GM-CSF + poly-ICLC (n=6) | v - CDX-1307 Pharmacokinetics chemotherapies within one year of entry = Anti-hCG-B IgG response in 4 of 5 patients receiving retreatment o
CDX-1307 + WAL POl (n=6) | 30 mg + GM-CSF + poly-ICLC (n=6) | Received CDX-1307. GM-CSF and resiquimod — Targets chemo-naive patients with minimal residual disease
i v = No significant circulating levels of CDX-1307 —Receive ] , GIVI- and resiquimo - | in 56% of th th e di o4 with ve di |
GM-CSF + , — g g Humoral responses developed in 56% of those with stable disease vs. 37% with progressive disease (MRD) who may have greatest potential for response to
TLR Agonists __2.5mg + GM-CSF +resiquimod (n=7) | at doses below 30 mg — Re-treated twice; stable for over 11.4 months on study . . . . - . may 9 P P
J 1 = Anti-B11 responses were detected in some patients. The frequency was greatest in the combination immunologic intervention.
- - iqui = = ~ | | — Developed both humoral and T cell iImmune response i i i i inati iti . . .
2.5 mg + GM-CSF + poly-ICLC + resiguimod (n=10) J 30 mg dose IV ~ 1 mg/ml at 2 hr post infusion P P TLR cohort in which all patients with 3 or more vaccinations were positive. _ Patients will be selected for tumor expression of hCG-.






