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Abstract

Background: Ficlatuzumab s a humanized IgG1 mAb directed to HGF that

inhibils activation of the c-Met receptor and has potential anti-tumor activity.

This study defined the optimal dose using pharmacodynamic and pharmacokinetic
(PK) assessments.

Methods: Patients (pts) with solid tumors and liver metastases and with phospho
(p)-Met expression were sequentially enrolled to receive 2, 10, or 20 mg/kg (RP2D,
defined in a previous study) of intravenous (V) ficlatuzumab every 2 weeks (wks)
and were evaluated every 8 wks for response using Response Evaluation Criteria

In Solid Tumors (RECIST) 1.1. Target pathway modulation was assessed by
measuring the followin IHC)
in biopsies of liver metastases: p-Met, p-Akt, p-ERK, p S6K, HGF, c-Met, Ki67,
cleaved caspase-3, and CD31. Pharmacodynamic-evaluable pts had measurable
p-Met at Cycle 1, Day 1 pre-dose, and at least one pusmnse time point. Serum was
collected to measure fictatuizumab, anti-drug antibo AS), s-Met, HGF, and
HGF/ficatuzumab complex levels by enzyme-iinked |mmunasorbenl assay (ELISA).
Results: Nineteen pts received ficlatuzumab: 15 men/4 women; mean age 60 years;
Eastern Cooperative Oncology Group Performance Status (ECOG PS)

0/1 (8/11 pts). The most frequent treatment-emergent adverse events (TEAES) were
asthenia (32%), peripheral edema (32%), hepatic pain (32%), and cough (26%).
There were no dose-limiting toxicities (DLTs) or ADAs. Serum albumin decreased to
below normal for the majority of pts at end of treatment and trended toward recover
at the follow-up visit. Best overall response was stable disease (SD) (5/18 pts) and
disease progression (13/18 pts), and median duration of treatment was 6 wks (range
2-59). PK analysis revealed dose-proportional drug exposure with a low systemic
clearance leading to a terminal half-ife of 7.4 to 10.0 days and a low volume of
distribution  plasma volume. treatment increased
the total serum HGF and HGFficlatuzumab complex levels. Increasing dose of
ficlatuzumab resulted in progressive decreases in p-Met and p-Akt. At RP2D, the
majority of pts experienced 225% decrease from baseline in p-Met, p-Akt, p-ERK,
Ki67, and CD31

Conclusions: Ficlatuzumab is welltolerated in this population. The PK of ficlatuzumab
in this study was consistent with that reported previously. Increase in post-dose serum
HGF and I RP2D, a
majority of pis experienced decreases in key cell signaling pharmacocynamic markers.
“This study supports the selection of the 20-mg/kg ficlatuzumab dose as RP2D.

Background

* Ficlatuzumab (AV-299, formerly SCH 900105) is a humanized HGF IgG1 inhibitory

monoclonal antibody that

- Neutralizes all HGF biological activities tested, such as HGF/c-Met binding,
HGF-induced c-Met phosphorylation, cell proliferation, invasion, and migration'

- Inhibits tumor growth in autocrine and paracrine HGF-driven tumor models®*

HGF/c-Met pathway dysregulation is an important driver of cancer and contributes to

resistance (o targeted anti-cancer agents

- Activation of HGF/c-Met pathway may lead to tumorigenesis, invasive growth,
angiogenesis, and is frequently observed i a variety of human malignancies,
including colorectal, pancreatic, gastric, and breast cancers®

- The HGF/c-Met pathway is upregulated in liver metastasis compared with primary
tumors and correlated with poor prognosis®®

- HGF upregulation has been shown to induce resistance to a panel of targeted
therapies, such as epidermal growth factor receptor (EGFR) and B-Raf kinase
inhibitors

* Previous phase 1 studies have d d that the maximum admini dose
of ficlatuzumab (ie, 20 mg/kg) was well tolerated as monotherapy as well as in
combination with EGFR tyrosine-kinase inhibitors 2 without reaching the maximum
tolerated dose

- This finding is consistent with other HGF/c-Met inhibitory antibodies in development,
suich s onartuzumab and rilotumumab,

Establishing the proper dose for optimal anti-tumor activity can be challenging

- Arilotumumab gastric cancer trial demonstrated that higher drug exposure resulted
in higher anti-tumor effects, but it was not clear f an optimal anti-tumor effect was
reached with the maximum dose administered'*

- There are no pharmacodynamic data available regarding HGF/c-Met pathway
modulation in the tumor for this class of antibodies

- This study aims to establish whether ficlatuzumab can inhibit HGF/c-Met and
downstream signaling in the tumor
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Figure 1. Ficlatuzumab’s Mechanism of Action'
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Table 2. TEAEs Occurring in 23 Pts

Primary objective

* Evaluate the safety and tolerability of ficlatuzumab and investigate the effect of
ficlatuzumab on exploratory pharmacodynamic markers in the serum and within the tumor

Secondary objective

* Evaluate the PK profile of ficlatuzumab and study the preliminary anti-tumor actvity
of ficlatuzumab

Study Design

2mghkg  10mghkg 20mglkg | Total (%)
n=6 n=7 n=6 n=19
Asthenia 2 3 1 6(32)
Hepatic pain 2 3 1 6(32)
Peripheral edema 1 3 2 6(32)
Cough 1 2 2 5(26)
Abdominal distension 1 2 1 4(21)
Abdominal pain 1 2 1 4(21)
Increased blood bilirubin 3 1 0 4(21)
Constipation 0 2 1 3(16)
Decreased appetite 1 2 0 3(16)
Dyspnea 0 2 1 3(16)
Anemia 0 2 1 3(16)
e e B R
“No patient experienced GGT laboratory abnormality of Grade 2.
Table 3. All TEAES > Grade 3
2mgkg | 10mgkg = 20mgkg | Total (%)
n=6 n=7 n=6 n=19

Asthenia 0 0 1 1)
Dyspnea 0 0 1 1)
Hyperbilirubinemia® 1 0 0 1(5)
Hypoalbuminemia 0 1 0 165
Hypokalemia 0 1 0 1)
Proteinuria 1 0 0 165)
Respiratory failure 0 0 1 1)

“Likely related to liver metastasis biopsy procedures.

* Asingle-center, open-label study

* Ficlatuzumab was administered as a 30-minute IV infusion once per cycle

(1 cycle=14 days)

Pts were sequentially enrolled into cohorts of 2 mg/kg (n=6); 10 mg/kg (n=7); and 20
mglkg (n=6), which was the RP2D defined in a previous study

Target pathway modulation was assessed by measuring the following pharmacodynamic
markers by IHC in biopsies of liver metastases: p-Met, p-Akt, p-ERK, p-S6K, HGF,
c-Met, Ki67, cleaved caspase-3, and CD31

* Serum was collected to measure ficlatuzumab, ADAs, s-Met, and HGF levels by ELISA

Key Inclusion Criteria

* Advanced metastatic colorectal, breast, gastric/esophageal, or pancreatic cancer
that has recurred, progressed, or was intolerant to standard therapies

* Liver metastases that are amenable to biopsy

* Man or woman 218 years of age

* ECOG PS of 0-1

Table 4. Lab Abnormalit rade 3

2mgkg | 10mgkg = 20mgkg  Total (%)
n=6 n=7 n=6 n=19
Uric acid 2 2 1 5(26)
Alkaline phosphatase 1 1 2 4(21)
Hypoalbuminemia® 0 1 1 2(11)
Hyperglycemia 1 0 0 1(8)
Hypocalcemia 0 0 1 1(8)
Total bilirubin® 1 0 0 1(8)

*Serum albumin decreased o below normal for the majority of pts at end of treatment and trended toward
recovery at the follow-up visit
*Likely related to liver metastasis biopsy procedures.

Table 5. Efficacy

* PK profiles for ficlatuzumab are depicted in Figure 2 and showed a clear refationship in
drug levels versus dose

* The PK of ficlatuzumab was characterized by low clearance (CL) ranging from 0.178 to 0.261
mLihrikg, a long halfife (t,,) ranging from 7.4 to 10 days, and V, ranging from 61 to 75 mlkg

* There were no statistically significant changes in CL or t,, with dose. C,_,, and area

under the curve (AUC) increased in an approximately dose-proportional manner
* There was evidence of accumulation between Cycle 1 and 2

Table 6. PK Parameters of Group in Cycle 1
Parameter Crue Lose AUC,.. o b YV
(wgiml)  (h)  (mgehimL) (mLihikg)*  (h)* | (mLikg)®
2mgkg
n 6 6 4 4 4 4
Mean 30.1 15 838 0245 178 613
(sD) (140) | (058-35) (1.59) = (00484) | (327) | (4.16)
%CV 36 NA 19 20 18 68
10 mglkg
n 7 7 6 6 6 6
Mean 173 15 4052 | 0261 207 754
(sD) (399) | (058-36) (1124)  (00637)  (46.1) | (15.1)
%CV 23 NA 28 24 22 20
20 mgikg
n 6 6 4 4 4 4
Mean 443 10 17.0 0178 239 612
(SD) (1) | (0515) (27.76) | (00398)  (433) | (17.8)
%CV 23 NA 2 2 18 29

“Median (miimum, maximum) presented for ..
for compiéts
AUC, area unde he concentaton-me curve extapolaed 0 nfe tme; O ~clearance

o=t iV,

%cv:pemem coeffcient of variation.

Flgure 3. Change in Serum HGF Levels from Baseline
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* Ficlatuzumab increased the total serum HGF levels in a dose- and time-dependent manner

Figure 4. Tumor Pharmacodynamic Analyses.

Figure 5. Correlations Between Percent Changes in p-Met Versus p-S6K and p-ERK.
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Summary of Results

* The most frequent TEAES were asthenia
(32%), and cough (26%)

* There were no DLTs or ADAS detected

* The best overall response was SD (5/18 pts) and disease progression (13/18 pts), and
median duration of treatment was 6 wks (range 2-59)

* The PK of ficlatuzumab was characterized by low CL and along t,, of 7 to 10 days;
ficlatuzumab exhibited linear PK across all dose levels tested

* Ficlatuzumab treatment resulted in dose- and time-dependent increase in serum HGF

* At20 mglkg, the majority of pts experienced >25% decrease from baseline in p-Met,
p-ERK, p-AKt, Ki67, and CD31 and increased HGF in the tumor

* All s treated with 20 mg/kg ficlatuzumab had a decrease of p-ERK in the tumor
biopsies post-ireatment

* Changes in p-Met were correlated with changes in p-S6K and p-ERK

(32%), peripheral edema (32%), hepatic pain

Conclusions

* Ficlatuzumab was well tolerated in this study population

2mgkg | 10mglkg 20 mglkg . treatment at 20 mgk
R R k g, but not at 2 and 10 mglkg, demonstrated
Hosaatie o by IHE (H-scors 230) s rcived o clhersisa valeble n=6 n=7 n=6 - modulaton inthe tumor by Inhibiting HGFfo.Met patfway and
umor sample ORR (CR+PR) 0 0 0 0] Pt 18 PERK downstream signaling for cell proliferation, survival, and angiogenesis in majority of
ol 28
y the pls treated
Key Exclusion Ci ia SD (%) 3(60) 2(29) 0 o] D E 2
« Known active hepatits B or C Progressive disease (%) 240 5(r1) 6 (100) s H * Ficlatuzumab treatment also resulted i increased HGF in both tumor and serum,
- £ suggesting ficlatuzumab may stabilize tumor HGF and/or induce a compensatory
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P *One patient was not evaluable fo efficacy parameters. i s = * The PK was consistent with hat of other ficatuzumab tials and with oher
GR=complete response; DCR=disease conirol rate; ORR=overa response rate; PR=paria response o . humanized IgG1 antibodies™"
Results SD-stable disease Trare Tomare B ZTrahe Tomahe Bmah .
e * The PD analysis confirmed the validity of 20 mg/kg every 2 wks as RP2D for
. * The best SD in this refract aon, wkh 2% o i ach
* The most common primary disease diagnosis was colorectal cancer (79%); other S for a medlian duration of 2.6 morths (tange 0.6.13.7 mon )/ of patients achieving b ey o
diagnoses included pancreatic (11%), breast (5%), and esophageal (§%) cancers 9 ) 2™ References
+ One pt with pancreatic cancer in the 2-mg/kg cohort maintained SD >12 months ol . £ oo
N & 5 soo
The pt experienced similar durations of SD with prior therapies because of slow “ @ % wo 1. Han M, ot a. Proceedings of the 98th Annual 7. Coskun U, ot al. Neaplasma. 2004;51(3):200-13
growing tumors; therefore, the duration of SD on this study may not be solely x o $ o Meeing of the AACR. Los Angeles, CA 8. Hansal DE, ot al. Clin Cancer Ros. 200410
attributable to study drug . il N o American Associaton of Cancer Research; (18 9t 1)6152:8
o S 100} 2”“7 Ahs"““ ““:; - Ter 20088 9. Zeng ZS, et al. Cancer Lett. 2008;265(2):258-69.
o o  otal. Mol Cancor Ther 10. Wison TR, et al, Nature. 2012:487(7408)505-9
Male, n (%) 5 5 5 15(79) Figure 2. Concentration Versus Time Profiles of Ficlatuzumab = e {su 19, Answa 3T 1. Siraussman R, el al, Nefure. 2012:467(7408) 5004
Female, n (%) 1 2 1 4(21) 2mgks 10mgks 20mong 2mghg  1omgkg 20makg 3. ‘S“D'pz‘e‘;f :;:llag"c’ﬁa;w Ther. 2009:8 12. Patnaik A, et al. J Clin Oncol. 2010;28(158).
Mean age, years (range) 57 (46-68) | 59 (46-65) (52-74) 60 (46-74) - ‘ — S S— 20 4. Meetze KA, etal. Proceedings of he 10000 1 Tan € ot a1 J Gin Oncol. 2014,28(15 supp).
Caucasian, n (%) 6 7 6 19 (100) . (e [V, Denven 00 Abstract 7571
ECOG PS, n (%) F ! NS N i =3 o ety 1420 tal g inOncos 201233015 uped
. | B A Sz [ : i . £ . 5. Chrstersen 10, ot Gancer Lo
i 1 560 5 2005,225(1)1-
1 5 4 2 11 (58) H 20 z 3 6. Amemiya H, et a\ Oncology: 2002:63(3):286-96.
No. of target lesions, n (%) P oo ® 8 7
HER g H Acknowledgements
23 3 5 5 13 (68) i ; : 3 5
>3 3 2 1 6(32) LA = 7 E) = T 3 o ©

ECOG PS=Eastern Cooperative Oncology Group Performance Status.

Moo sinc st stz dose ()

2mkg 0mako 20mokg Zmaka 10mgkg 20mokg
Nodecrsase in macian p-S6K

AVEQ Crcologywlld ke to tark e paientsand ek ailesfr pariclpaton i s study
Editorial and writing assistance provided by Raffy M. Dakessian, PhD, and Christina Valentine-Leary from

Presented at the European Society of Medical Oncology (ESMO) Annual Meeting; September 28-October 2, 2012; Vienna, Austria




