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Introduction: We have previously defined ‘next generation specimens’ as longitudinal
biopsy samples collected at different time points during the disease trajectory, in a spe-
cific treatment context, either for discovery research or to guide clinical decisions
(Basik, M. et al. Nat Rev Clin Oncol. 2013). The objective of the present study was to
track tumor evolution at the copy number (CN) level and capture emerging resistance
mechanisms in metastatic colorectal cancer (mCRC) using a standardized collection of
high-quality metastasis samples, at baseline and at the time of clinical resistance, in the
context of a phase IV multicenter clinical trial (NCT00984048).

Methods: One hundred and forty fresh frozen liver metastasis (LM) specimens col-
lected at baseline (pre, n¼ 97) and at the time of clinical resistance (post, n¼ 43) from
119 mCRC patients undergoing standard first-line therapy were profiled using whole
exome sequencing and characterized for CN variation using Nexus Copy Number soft-
ware. RNA sequencing data available for the same sample set allowed filtering the CN
aberration (CNA) candidates for mRNA correlation in each analysis performed.
Objective response was attributed based on the RECIST v1.0 criteria. Genomic
Identification of Significant Target in Cancer (GISTIC) test was used to identify focal
CNA. CNA frequency reported as being significantly different between 2 groups met a
minimum p-value of 0.005 on a two-tailed Fisher’s exact test. The log-rank test was
used to identify CNA associated with progression-free survival (PFS). The threshold
used for significance was permutated p-value< .005.

Results: The CN variation landscape of 97 pre LM samples confirmed the most com-
mon chromosome (chr) arm amplifications being on chr 7p, 7q, 8q, 13q, and 20q and
the most frequent deletions on chr 1p, 1q, 4p, 4q, 8p, 17p, 18p, 18q, and 22q. Twenty-
nine focal aberrations were also identified by GISTIC. Comparative analyses identified
22 focal CNA with significantly different frequencies between pre- and post- samples.
The comparison between partial responder (PR, n¼ 47) and intrinsically resistant
(IRES, n¼ 5) lesions revealed 34 CNA with different frequencies at baseline. Acquired
resistant (ARES) and IRES post-samples (n¼ 8) showed significant enrichment in 36
CNA compared to pre-sample (n¼ 97), and these CNA were not captured when PR
(n¼ 10) post-samples are compared to pre-samples. One hundred thirty-seven CNA
regions were found to be significantly associated with PFS. Interrogation of primary
tumors and LM data available in public databases validated the predictive potential of
18 regions and also revealed the metastasis specificity of 15 of them. Candidate genes in
these regions with concordant genomic/transcriptomic aberrations were identified.

Conclusion: Our effort to collect and profile next-generation biospecimens provided
global genomic and transcriptomic data of the largest LM cohort to date. By analyzing
the association between molecular aberrations and patient outcomes, we identified
novel biomarker candidates predictive of drug response in LM samples, supporting the
utility of collecting metastatic samples in clinical settings.

O� 021 Ramucirumab in advanced hepatocellular carcinoma and elevated
alpha-fetoprotein following sorafenib: outcomes by prior
transarterial chemoembolisation from two randomised, double-
blind, placebo-controlled phase 3 studies (REACH-2 and REACH)

T Meyer1, R Finn2, M Kudo3, Y Kang4, C Yen5, P Galle6, J Llovet7, E Assenat8, G Brandi9,
K Motomura10, T Okusaka11, R Hubner12, M Karwal13, A Baron14, M Ikeda15, K Liang16,
C Wang17, R Widau17, W Schelman17, A Zhu18

1Royal Free Hospital, University College London, London, UK, 2University of California,
Los Angeles Medical Center, Los Angeles, California, USA, 3Kindai University School of
Medicine, Osaka, Japan, 4Asan Medical Center, Seoul, Republic of Korea, 5National
Cheng Kung University Hospital, Tainan, Taiwan, 6University Medical Center Mainz,
Mainz, Germany, 7Mount Sinai School of Medicine, New York, New York, USA, 8CHU de
Montpellier, Montpellier, France, Montpellier, France, 9University of Bologna, Bologna,
Italy, 10Aso Iizuka Hospital-Hepatology, Iizuka, Japan, 11Department of Hepatobiliary
and Pancreatic Oncology, National Cancer Center Hospital, Chuo-ku, Japan, 12The
Christie NHS Foundation Trust, Manchester, UK, 13University of Iowa Hospitals and
Clinics, Iowa City, Iowa, USA, 14California Pacific Medical Center, San Francisco, USA,
15National Cancer Center Hospital East, Kashiwa, Japan, 16Eli Lilly and Company,
Branchburg, New Jersey, USA, 17Eli Lilly and Company, Indianapolis, Indiana, USA,
18Massachusetts General Hospital Cancer Center, Boston, Massachusetts, USA, Boston,
Massachusetts, USA

Introduction: Patients with localised hepatocellular carcinoma (HCC), preserved liver
function, and good performance status (PS) commonly receive locoregional treatment
with transarterial chemoembolisation (TACE) but have high rates of recurrence and
require systemic therapy. REACH (NCT01140347) and REACH-2 (NCT02435433)
studied ramucirumab (anti-VEGFR2 antibody) in patients with HCC following sorafe-
nib, and REACH-2 only enrolled patients with baseline alpha-fetoprotein (AFP)
�400 ng/mL. REACH-2 met its primary endpoint of overall survival for ramucirumab
treatment compared to placebo. Here we present post-hoc analyses of outcomes by
prior TACE treatment in the pooled population of patients from REACH-2 and
REACH (AFP�400 ng/mL).

Methods: Patients with advanced HCC, Child-Pugh A, ECOG PS 0-1, with progression
or intolerance to sorafenib, were randomised in REACH (1:1) or REACH-2 (2:1) to
receive ramucirumab 8 mg/kg or placebo Q2W. Pooled individual patient data of
REACH-2 and REACH patients with AFP�400 ng/mL were analysed (stratified by
study) by prior TACE treatments (none, one,�1,�2). Overall survival (OS) and pro-
gression-free survival (PFS) were evaluated using the Kaplan-Meier method and the
Cox proportional hazards model. Prior TACE subgroup-by-treatment interaction was
tested using the Wald test from the Stratified Cox model.

Results: Baseline demographics and disease characteristics were similar between treat-
ment arms in prior TACE (n¼ 302) and non-TACE (n¼ 240) patients. Overall, 179
(56.6%) patients in the ramucirumab arm and 123 (54.4%) in the placebo arm had
received prior TACE, with a median of 1 treatment in both arms. In patients who
received prior TACE, 65.6% received 1 treatment and 34.4% received�2 treatments.
Regional differences were noted, with increased prevalence and frequency of prior
TACE treatment in Asia compared to Western countries (75.2% Japan, 69.8% Asia
[except Japan], 38.5% Western countries). Median duration of disease, defined as the
time from initial diagnosis to randomisation, was 24 months in prior TACE and 11
months in non-TACE treated patients. Efficacy was similar between TACE and non-
TACE subgroups (OS interaction p-value¼ 0.948). In patients who received prior
TACE, ramucirumab treatment improved OS compared to placebo (median 8.2 vs 5.2
months; HR 0.687; 95% CI, 0.530-0.890) and PFS (median 2.8 vs 1.5 months; HR
0.557; 95% CI, 0.432-0.719). Similarly, in non-TACE patients, ramucirumab treatment
also improved OS compared to placebo (median 7.7 vs 5.0 months; HR 0.705; 95% CI,
0.524-0.950) and PFS (median 2.8 vs 1.6 months; HR 0.583; 95%, CI 0.431-0.787).
Analyses of OS and PFS hazard ratios by total number of TACE treatments (0, 1,�1,
�2) all favored ramucirumab compared to placebo (OS HR range 0.656-0.766; PFS HR
range 0.432-0.644). Hypertension was the most frequently reported Grade�3 treat-
ment-emergent adverse event in patients who received ramucirumab compared to pla-
cebo in both prior TACE (12.3% vs 3.3%) and non-TACE (13.1% vs 4.0%) groups,
respectively.

Conclusion: Ramucirumab improved OS and PFS for patients with advanced HCC
and a baseline AFP�400 ng/mL, irrespective of prior TACE treatment. A consistent
manageable safety profile was also observed irrespective of prior TACE.
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