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Background: A Phase 1 trial is underway to study GVAX immunotherapy for prostate cancer [GVAX Table 1. Baseline Demoaraphics i iti PSA Kineti nd irAE : Figure 7. PSA, Andro, and
immunotherapy (GVAX IT)] and ipilimumab (Ipi) in chemonaive mHRPC patients (pts). grap _ : Disposition S e? csa d s | o Adrenal Androgens and PSA Figure 6. PSA, Andro, and DHEA DIgE A over time in Patient 027
. - ] - - Cohort Escalation Expansion = 16 patients were enrolled, all at Dose Level 3 (3 mg/kg), 15 have completed the dosing = The association of favorable PSA kinetics and irAEs observed in prior = The primary hormone that stimulates the over time in Patient 015
Methods: Twelve pts were treated in a dose-escalation phase for 24 weeks (wks) with bi-weekly : : di ith ipili b . . in thi d d . 500- 15 800-
intradermal injections of GVAX IT and monthly Ipi. Pts were enrolled in cohorts of 3; each cohort received Dose Level 0.3-5 mg/kg 3 mg/kg phase, and 1 is ongoing as of May 2008. studies with ipilimumab was seen in some patients In this study an 9!’0Wth of prostate cancer 1S —— PSA
an escalating dose of Ipi: 0.3, 1, 3 or 5 mg/kg. Sixteen pts were then enrolled in an expansion cohort to be Number of Patients 12 16 R not in others. Several examples are shown below. dihydrotestosterone, which is produced —e— DHEA 700-
treated with GVAX IT and 3 mg/kg Ipi. | esponse primarily by the testes and also by the 400- 4 Andro 10 3T 3
Results [As of December 2007]: Escalation Cohort: Median follow-up of 12 pts is 21.2 months (m). Five Agg (median years) " ?;‘ 5 ?Z = Stable PSA disease was seen in 7/16 (44%) patients. The median duration of stable . L adrenal glands. The inhibition of adrenal < 3 600- =
of six pts at the higher Ipi doses (3 and 5 mg/kg) developed Grade 2 or 3 immune-related adverse events =lnio)= i i disease was 5.6 months (range 3.7-10.6 months). Figure 2. PSA response over time in Patient 015 androgen Synth95|5 ma;;] result '? disease £ =
(irAEs), including Grade 2 or 3 hypophysitis and Grade 3 alveolitis. Late onset PSA responses (declines > Metastases i} - : L A L Ceine Porio response even in men who are refractory to = | £ = 500- £
50%) were seen in these 5 pts with response durations of 6.7, 8.6, 9.5, 13.8 (on-going), and 23.1 m. Four Bone 10 (83%) 9/10 (90%) .Th(la g]ac)i(lgqlljm C(;]zng? N PSf'f‘ fr.or'1t1' blaselme IS.Shown in Figure 1. PSA kinetic changes 375 ~oeg e standard androgen ablation therapies. To % 300 - 9 < % <
of these pts had stable disease on bone scan for at least 12 m, and up to 21 m. Multiple tumor-reactive Lymph Node 6 (50%) 1/10 (10%) Included daelayed aeclines after Infial progression. evaluate whether onset of adrenal c I:'Il:J € 400- I:'Il:J
antibodies (abs) induced by treatment were identified by serologic analysis (SEREX), including abs to Lung 0 1/10 (10%) = Of 12 patients with identified bone lesions at baseline, 5 have ongoing stable disease, with 300 - insufficiency was correlated with observed Z 5 (@) I (@)
filamin B, PSMA and NY-ESO-1. Biopsies of injection sites showed T cell infiltration and Granzyme B ° o 2 stable at 3 months, 2 stable at 6 months, and 1 stable at 9 months. PSA kinetic changes. the adrenal o 200- - 6 o ¢ 300- o3
. . . PR . : Measurable 3 (25%) 1/10 (10%) PSA ges, o o
expression; these T cells are being tested for antigen-specific lytic activity. Expansion Cohort: Sixteen pts ) N - No obiecti . ble di 205 ¢ androgens Androstenedione (Andro), DHEA [ e\ N\ e TS o 2]
were enrolled, 6 have completed treatment, 10 are on-going. Three pts have experienced irAEs of Grade 1 Visceral 0 1/10 (10%) O objective responses were seen in measurable disease. Levels SAE: Anemia _ - 9 ; o | o
. yees " ; . . . iAE: Hypophysitis and DHEA-S were assayed at baseline and c 200 c
diarrhea, Grade 3 adrenal insufficiency, and a Grade 3 hepatitis that resolved with steroids. With median Gleason Sum ] ] . . (ng/mL) 150 | - Fypopny : , 100- - 3 < <
follow-up of 6.5 months in the 6 pts who have completed treatment, 1 pt had a PSA response (defined as > Urlreir 0 4/16 (25%) Figure 1. Maximum percent change in PSA following treatment —— every 4 weeks in all patients. L NN 100- OHEA LLN
50% decline) and 3 obtained stable PSA, accompanied in one pt by pain relief and decrease in alkaline 5.7 8 (67%) 6/16 (38%) 1581 25 | = Adrenal androgen levels (including DHEA, Andro LN T eI o | 5
phosphatase. 8-10 4 (33%) 6/16 (38%) 15007 DHEA-S, and Andro were below the lower 0 . . . . -0 oo /= N1 0
Conclusion: The GVAX IT and ipilimumab combination is active in mHRPC in this trial. IrAEs appear 1000 - [] Dose Escalation (n=12) limits of normal (LLN) in several patients. ' ' '
manageable and may correlate with anti-tumor activity. The maximum tolerated dose of the combination is ECOG Perf. W E , 16 0 Levels declined from baseline in nearly all 0 12 24 _ 36 48 0 12 2
not established. Follow-up on the 16 expansion cohort pts will provide data on safety, clinical activity and 0 9 (75%) 13/14 (93%) 500 | xpansion (n=16) 0o 1 2 3 4 5 6 7 8 9 10 patients and dropped by at least 50% in 10 Weeks from First Dose Weeks from First Dose
immunologic correlates. 1 3 (25%) 1/14 (7%) _ Months patients, including two patients with
Time Since Dx (median mos) 34 52 190 lrJ]ndetehcta.b'Ie Ievelgl_ wrllo developed clinical
B AC KG ROU ND PSAt (median ng/mL) 48 117 — . Tﬁzoilzzg':éh?esetzz;i drenal androaen Figure 8. PSA, Andro, and Figure 9. PSA, Andro, and
Range 15-351 25-1206 Figure 3. PSA response over time in Patient 026 suppression r;nd PSA  activity v%as DHEA over time in Patient 024 DHEA over time in Patient 017
~ 150 . . ) ) _ i _
® - Alk Phost (median U/L) 86 199 << o5 \ docetaxel escalation cohort had both hypophysitis and —8— DHEA —&— DHEA
= GVAX® (Cell Genesys) refers to a platform bgsed on whole tumor cells that are modified Range 48-429 53-1049 g_) 1400 PSA declines of 50% or more. The 1800. s Ancro 15 = e Andro 20 ~
to secrete granulocyte-macrophage colony-stimulating factor (GM-CSF) to stimulate an 100 lationshio in th : h : = 1600- =
LDH an U/L 5 o1 c relationship in the expansion cohort is = =
immune response against cancer. (median U/L) 09 0 = 1200 - inconsistent as shown in Figures 6-9.
. | | Range 164-282 140-741 o 9 __ 1500 12 E ~ 16 E
= GVAX immunotherapy for prostate cancer includes two allogeneic prostate cancer cell _ _ g" } Levels 1000 - I= - E 12004 -
lines, LNCaP and PC-3, that contain many common antigens found in metastatic Hemoglobin® (median mmol/L) 8.5 7.9 - (ng/ml) 800 - Table 3. Adrenal Androgen Levels > 1200 9 = = =
prostate cancer. Range 7.3-9.9 6.9-8.9 O —— Baseline Levels i I E i/ 12 E
= GM-CSF, a potent immune stimulant, induces the dendritic cell growth, maturation and Halabi Predicted Survival' 19 16 X 25 Patient Number 600 - All 3 Labs >LLN 10 (63%) o 9004 5 o 800- o3
recruitment necessary for initiation of an immune response. (median mos) . 272021 4 14 2 26 6 1711 3 1015 7 9 8 12 400 - T_ i DHEA <LLN 1 (6%) 500 oo -8 o
. . . . - : Tt N 2OEQLLN b o]
= Activated dendritic cells could then be expected to present prostate cancer antigens to 'The differences between the two cohorts in PSA, Alk Phos, Hemoglobin, 191623 24 28 1 18 13 22 5 25 p ' ori— AE: Low-grade colitis DHEAS <LLN 5 (31%) = | DHEALLN c
T cells in the lymph node, initiating a multiple-antigen anti-tumor immune response and Halabi predicted survival were statistically significant. -25 Patient Number T 200 ] ' ‘ ' ' ' ' ' ‘ -3 < 400 -4 <
! ' fHalabi S, et al., J Clin Oncol 2003: 21(7): 1232-7 N 2 -1 0 1 Mozn th33 4 5 6 Andro <LLN 2 (12%) U S W— T B . N Andro LN
L] LY L] -35
MDX-010 (ipilimumab) =0 1 0- - 0 0- L0
ili i - - : -58 Post-treatment Drop of >50% ' ' ' ' ' ' : '
= Ipilimumab (Medarex and Bristol-Myers Squibb) is a fully human IgGik anti-CTLA-4 DOSE ESC AL AT|ON 75 65 SHEA 8 (50%) 0 12 24 36 0 12 24 36
monoclonal antibody. ] .. . Weeks from First Dose Weeks from First Dose
_ o _ o _ » 100 _ .87 [ Figure 4. PSA levels over time in Patient 016 DHEAS 5 (31%)
= In vivo studies in an animal model demonstrated that ipilimumab is specific to the -97 -98 -99 e Period o
CTLA-4 receptor on T cells and augments immune responses by blocking the inhibitory Disposition 2500 : —_— Andro 7 (44%)
. ' W | X:
CTLA__4/B.7 interactions. _ _ = 12 patients were enrolled with 3 patients at each of the 4 dose . 2000 | docelaxe
- Cof“g%go” therapy with a B16-GM-CSF transduced lc?“ line  (MGVAX) a”,dh an levels. All 12 patients completed the dosing phase. Treatment-Related Adverse Events — Expansion Cohort PSA SUMMARY AND CONCLUSIONS
ang melar;gngtéﬁ)lolﬁnye demonstrated improved survival in mice injected with a = Median follow-up is 22.3 months. = Injection site reactions occurred in 100% of patients, similar to those previously reported for Levels 1500 | t
Response Slwl\i( immunotherapy for prostate cancer. (ng/mL) SAE: Esophageal Candidiasis = This study has treated 28 patients with 4 different doses of ipilimumab (MDX-010) in combination with a fixed dose of GVAX
= Flu-like symptoms including fatigue and fever were common. (See Table 2.) The maximum —— 1000 | immunotherapy for prostate cancer, including 19 treated with 3 mg/kg of ipilimumab. The expansion cohort appeared to have a
METHODS P aceines of S o more ers seen in o/b patients on Ine grade reported for treatment-related adverse events was Grade 4 for hypophysitis, Grade 3 SAE: F oorer prognosis based on traditional risk factors than the escalation cohort |
3-5 mg/kg doses. Duration of PSA response ranged from 6.3 for fatigue, diarrhea and hepatitis; Grade 2 for fever, rash, flu-like symptoms, nausea, 500 el P _ Prog o _ - o _ _
o o o to 24.0 months. malaise, colitis, pruritus and injection site reaction; and Grade 1 for the rest. = The side effects of combination treatment were manageable and included irAEs similar to those previously observed with
Stu_dy Design: Phase 1,.0pen-|abe|, glose-escalatuon, single-center clinical trial | = Maximum change in PSA from baseline is shown in Figure 1. 0 ‘ - ipilimumab. The rate of hypophysitis (32% of the 22 patients at Dose Levels 3-4) was lower than originally observed at these
Patients: ~Asymptomatic, metastatic hormone-refractory prostate cancer (HRPC) with - Stable disease on bone scan, including regression of lesions, 5 4 -3 21 01 2 3 45 6 7 8 9 10 dose levels in the escalation cohort alone (83%). Additionally, a high proportion of patients had declines in adrenal androgens
no prior ch(?mothergpy or |mmuno.therapy. - was observed in 4 patients, ongoing at 12 (n=2) and 18 (n=2) Table 2. Adverse Events Reported Months following treatment.
Dose Escalation: Patients were assigned sequentially in groups of 3-6 to a dose level months. as Related to One or Both . - o L . . . . . .
- . . . Agents in > 1 patient (n=16) = Signals of clinical activity included PSA and radiologic changes. An inconsistent relationship between anti-tumor activity,
Immunotherapy . Ipilimumab Dose Groups " Eaetise?rlwl::(\)/\?itﬁf ;ggglﬁg\;g)é?;gf;ggeaqobpaastglxi/nvgas noted in 1/3 Fatigue 12 (75%) Figure 5. PSA levels over time in Patient 020 hypophysitis and adrenal androgen suppression was observed.
» Fixed Dose Level: » Dose Level 1:0.3 mg/kg q 4 wks x 6 ' Fever 8 (50%) Immune-Related Adverse Events ' = Delayed declines in PSA were observed. This pattern of late effects is consistent with observations in other immunotherapy
g X 1,? i %”mke 3 1(21 0 * Dose Level 2:1.0 mg/kg q 4 wks x 6 Safety Rash 6 (38%) = Interim data as of May 2008 250 Dosing Period trials.
00Stq = WKsS X « Dose Level 3: 3.0 mg/kg q 4 wks x 6 s Iniection < - - 0 - . . . . L . . :
. Doce Lovel 450 g/kg 9 4 ke x b Injection site reactions occurred in 100% of patients. Flu-like symptoms 6 (38%) = All events similar to those previously SR = Further evaluation of the combination of GVAX immunotherapy for prostate cancer and ipilimumab at doses higher than 3mg/kg
0S€ Level 4. 0.0 Mg/Kg g 4 WKS X = Flu-like symptoms were common. Y E— 4 (25%) reported for ipilimumab. 200 is warranted.
. _ _ = No immune-related adverse events (irAE) occurred at the Malaise 4 (25%) = Two patients developed hypophysitis PSA
Expansion: Based on safety results during dose escalation, the cohort at Dose Level 3 lower dose levels (0.3 and 1.0 mg/kg). At the higher dose o manifested by adrenal insufficiency and/or Levels 150 |
ded to include 16 additional patient : - : Headache 3 (19%) i : : CONTRIBUTORS
was expanded 1o Incluage 1o additional patients. levels (3 and 5 mg/kg), irAEs occurred in 5 of 6 patients. Colit 3 (19%) hypothyroidism. The endocrine-related (ng/mL) gz‘é\’ie;l-t)i(c;n
Endpoints: = The irAEs were Grade 2 or 3 endocrinopathi - ofiS ° component was successfully treated with 100
pathies, consistent _ ——
= Safety with hypophysitis manifested by adrenal insufficiency and/or Dlarrhe.a 3 (19%) standard hormone replacement therapy. e Medic\aluqunEcggSH CENDZF:)ltjlllnatholoqy BRISTOL-MYERS SQUIBB :\;lilzﬁzsv); ﬁ:tl;ll_ieGSEar:E:Ys, INC.
= Time to PSA progression and time to clinical disease progression hypothyroidism. One patient on 5 mg/kg had a Grade 3 dose- Anorexia 2 (13%) = One patient was diagnosed with Grade 3 50 7 Tanja de Gruij Saskia Santegoets KWF KANKER BESTRIJDING Steven Fischkoff Kristen Hege
= Survival E}miltingfé":"'fﬁ’ ngCh.reSp‘m.ded to treatment, faﬁc‘imp?”éed Eye pruritus 2 (13%) AT ML Sinéad Lougheed Anita Stam Elizabeth Stankevich Shirley Clift
o y low - All endocrinopathies were successiully treate H idrosi 0 = T tients were diagnosed with low- 0 — A — Helen Gall Petra Schol PROSTATE CANCER FOUNDATION Erik Holte
: . . / _ yperhidrosis 2 (13%) wo patients were diagnosed with low elen Ga etra Scholten
Immunomonltc.)rln'g (Supported '".Paff by the Pflosfafe ?ancef FOU”daf'O”). o with standard hormone replacement therapy. The two patients B > (13%) grade colitis; both resolved without high 5 4 3 2 414 0 1 2 3 4 5 6 7 8 9 Bob Pinedo Erik Hooijberg Vinkey Moroak
= Immunomonitoring was designed to investigate underlying scientific concepts and to requiring Synthroid were tapered off after recovery of thyroid ° dose steroids. Months Beppe Giaccone Mary von Blomberg Jia Ma
correlate immune responses with clinical efficacy. Monitoring of DC and T cell responses function, which occurred within 6 months, with one patient Vomiting 2 (13%) Winald Gerritsen Rik Scheper Tim Pinkerton
is ongoing. subsequently maintaining a PSA response. Hypophysitis 2 (13%) Fons van den Eertwegh
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