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Updates on phaselb/2 trial of the indoleamine 2,3-dioxygenase pathway (IDO) inhibitor
indoximod plus checkpoint inhibitors for the treatment of unresectable stage 3 or 4 melanoma.
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INTRODUCTION IDO PATHWAY PHASE 2 OVERVIEW AND SCHEMA PHASE 2 ENROLLMENT ELIGIBILITY AND ENDPOINTS

RESPONSES WITH INDOXIMOD AND IPILIMUMAB

In the U.S., melanoma is the fifth most common cancer in men and the seventh in women This ongoing phase 2 study is an open-label, combination, single arm study, designed Enroliment 200
(1). Locally confined, fully resectable disease may be curable with current therapy; but to gather pr_elir.ni.nary efficacy data of indoximod combined with other immune e The phase 2 portion is designed to enroll up to 96 patients in a non-randomized —
Stage IV metastatic disease (or relapsed/recurrent disease) is highly refractory to therapy:. g 1 checkpoint inhibitors. study. o
Thus, experimental clinical trials provide an accepted treatment option for metastatic or v ’ : Standard of care immune checkpoint inhibition, consisting of 4 cycles of concomitant Eligibility )
relapsed/refractory melanoma. IDO inducers IDO activators yn Sensors ipilimumab, repeat cycles of nivolumab, or repeat cycles of pembrolizumab, per E
K_V""P provider choice are given in combination with indoximod 1200 mg BID. * Unresectable Stage IIl or Stage IV melanoma. S 100
The main function of the IDO pathway is the regulation of acquired local and peripheral : , : . S
: : P e iy : PeTD = In the event of progression, the provider can change therapy from one checkpoint * Exclusions: prior molecular targeted therapy or radiotherapy, prior immune £
immune tolerance in normal and pathological conditions, particularly in the tumor S s , ’ alle , e ey . . 2
. . - . . IDO1 IDO1 7 inhibitor (anti-CTLA-4 or anti-PD-1) to another (ipilimumab to pembrolizumab or checkpoint inhibitors or indoximod. £ 50
microenvironment. IDO is up-regulated in many human tumors and tumor-draining lymph IDO1 e : 8 ) . . . : . @
: : : : : = inactive active = nivolumab as well as pembrolizumab or nivolumab to ipilimumab) while continuing Pri Obiecti %0
nodes (2), including malignant melanoma (3-6). The IDO pathway mediates an acquired gene protein orotein I' S indoximod rimary Objectives f:
. . . EEEN] . o
immune tolerance towards tumor§, allowing t.umors to thwart an immune response by the T § « Safety of the study combination. £ o .
host. Therefore, the IDO pathway is an attractive target for cancer drug development. T = Phase 2 study ~
E Schema N =96  Preliminary efficacy of the established dose of indoximod in combination with &
IDO is an enzyme that catalyzes the initial and rate limiting step in the conversion of IDO repressors IDO inactivators SOC checkpoint inhibitors as measured by the overall response rate (ORR) in 50
tryptophan to kynurenine. Tryptophan depletion enhances the number and function of v v 4 patients with unresectable Stage Il or Stage IV melanoma.
Treg cells (suppressive arm of the immune system) and inhibits effector T cells (stimulator EI_> Trp sensors Indoximod + : i Indoximod + ..

g 'PPres ystem _ Y Lo Indoximod + nivolumab . Secondary Objectives 100 : .
arm). In addition, it has been shown that kynurenine metabolites may augment the ipilimumab pembrolizumab co c3 ca cs c6 7 cs co c10 c11
suppressive effects on inflammation (7,8). Pharmacological inhibition of IDO with \ v / e Median progression free survival and overall survival. Treatment Cycles
indoximod has bfe'en shown toresultinT ceII—dgpendent antitumor responses in murine Disease progression « Investigation of mechanisms of activity/resistance to IDO and checkpoint | | | | |
g?jeerl]sce(i,fi)l.-rl]hé’;llz;\;:i\jij 1 and Phase 1b studies have had favorable safety profile with . 4d/ . \ inhibitor therapy through correlative studies. RehSponse. da(;ca. -Fi-er site rbepotrtelij imaging results from 12 patients (9 in Phase 1)

ini ity. ndoximod + : who received ipilimumab initially

PHASE | CLINICAL TRIAL RESULTS nivolumab or Indoximod + ipilimumab I?p?mmb e Qualitative analysis of IDO expression by immunohisto-chemistry in tumor
Anti- CTLA-4 (ipilimumab) and anti-PD-1 (pembrolizumab and nivolumab) are monoclonal Pembrolizumab samples.
antibodies that block the immunosuppressive receptor CTLA-4/ PD-1 on T cells, thus The phase 1 part of ipilimumab and indoximod in patients with treatment naive metastatic . _ N
enhancing immune responses against tumors. They are currently the standard of care melanoma was completed in a standard 3+3 design. ClinicalTrials.gov Identifier: NCT02073123 SUMMARY
(50C) in metastatic melanoma (10). Indoximod (twice daily [BID] orally) was dose escalated in combination with ipilimumab (3 Phase 1b has b full luded without significant toxiciti

. ase as been successfully concluded without significant toxicities.
o _ _ _ o mg/kg every 3 weeks X 4 doses) in four 21-day cycles; treatment with indoximod beyond RESPONSES WITH INDOXIMOD AND PEMBROLIZUMAB e No increase in toxicity observed thus far in Phase 2
Tumor models have shown synergistic effects with anti-CTLA-4 treatment in combination treatment with ipilimumab (which was halted either due to reaching 4 doses or due to TUMOR RESPONSES ALL PATIENTS e . S . . N .
with indoximod providing a rational combination therapy for the treatment of melanoma toxicity) then continued in 28-day cycles at the appropriate dose level until toxicity or * Objective response rate in combination with pembrolizumab is promising at 53% with
: - 2CRs seen.

(11). disease progression.

_ _ _ 200 e Indoximod / pembrolizumab combination well tolerated thus far, particularly when

. . . L o Two dose levels of indoximod (600 mg BID and 1200 mg BID) were tested according to the L 200 compared to well described toxicity seen with PD-1 inhibtior / ipilimumab
ThIS phaseh2 sllzudy |s.d(;.s|;g.ned. to evaluate thei combmatlop of III’ldOXImOd and another following table: combinations.
immune checkpoint inhibitor in treatment naive metastatic melanoma. 130 e Phase 2 is ongoing. Currently 64 patients enrolled (55 in Phase 2) at 6 clinical sites
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KEY IMMUNE CHECKPOINTS IN DO IPILIMUMARB (IV)

(ORAL) 100 REFERENCES

CTM-4= |IDO =—PD1/PD-L1 1 600 MG BID X 28 days 3 mg/kg g 3 weeks x 4 doses

IDO% pDC Tre IDOY D

SEER Cancer Statistics Review, 1975-2011, April 2014
Munn. Curr Med Chem 2011, 18: 2240-2246
Uyttenhove et al., Nat Med 2003, 9: 1269-1274
Gerlini et al. J Invest Dermatol 2010, 130: 898-901
Lee et al. Clin Cancer Res 2005, 11: 107-112
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PR threshold = 30% reduction

C
B e >0 Lee et al. Lab Invest 2003, 83: 1457-1466
D -~y . -50 . Mezrich, J.D. et al. (2010) J. Immunol.185, 3190-3198
- T 9 patients were enrolled, (3 patients at 600 mg BID and 6 patients at 1200 mg BID) (12). 100 | . X . Nguyen, N.T. et al. (2010). Proc. Natl. Acad. Sci. U.S.A. 107, 19961-19966
e . Friberg et al. (2002). Int J Cancer. 10;101(2):151-5
P . . co c3 c4 c5 Ce c7 Cc8 c9 C10 Cl1 ’
_ - Median age was 64 years (range: 45-83 years), 3 were female (33%). Treatment Cycles -100 - . Hodi et al. N Engl J Med 2010, 363: 711-723
S co c3 c4 C5 Ce c7 c8 c9 C10 C11 ] .
Indoximod and ipilimumab were well tolerated when combined in a clinical trial setting, Ireatment Cycles . Holmgaard et al. J Exp Med. 2013 Jul 1;210(7):1389-402

without potentiation of autoimmune adverse events and no dose-limiting toxicities (DLT). Besponse data persite report_ed imaging results from.lnltlal 40 SUbJeC,tS enrolled . Zakharia et al, Abstract #514, ESMO/ECC Vienna, September 2015
in phaselb and phase 2 combined. Response data available on 28 subjects as of
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The Phase 2 dose for indoximod has been established as the 1200-mg BID dose. poster preparation.
1 complete response by RECIST criteria at 13 months. Choice of initial checkpoint used in combination with indoximod
e 22 patients were treated with pembrolizumab Response data per site reported imaging results from 15 patients in Phase 2 that

The most common (observed in 23 patients) AEs, regardless of attribution, were fatigue (7 _ T
patients, 78%), pruritus (6 patients, 67%), diarrhea and rash (4 patients each, 44%), and * 14 patients were treated with ipilimumab

abdominal pain and headache (3 patients each, 33%). e 4 patients were treated with nivolumab
Response rate ORR is 36% (10/28) including 3 CRs

received pembrolizumab in combination with indoximod as initial therapy
Response rate is 53% (8/15) with two CRs
Data only available at this time on one patient who received nivolumab
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