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Abstract

Objective: For patients with metastatic renal cell cancer (mRCC), treatment choice is mainly based on clinical parameters. With many
treatments available and the limited response to treatment and associated toxicities, there is much interest in identifying better biomarkers for
personalized treatment. EuroTARGET aims to identify and characterize host- and tumor-related biomarkers for prediction of response to
tyrosine kinase inhibitor therapy in mRCC. Here, we describe the EuroTARGET mRCC patient cohort.
Methods and materials: EuroTARGET is a European collaborative project designed as an observational study for which patients with

mRCC were recruited prospectively in 62 centers. In addition, 462 patients with mRCC from previous studies were included. Detailed
clinical information (baseline and follow-up) from all patients was entered in web-based case record forms. Blood was collected for germline
DNA and pharmacokinetic/pharmacodynamic analyses and, where available, fresh-frozen tumor material was collected to perform tumor
DNA, RNA, kinome, and methylome analyses.
Results: In total, 1,210 patients with mRCC were included. Of these, 920 received a tyrosine kinase inhibitor as first-line targeted

treatment (sunitinib [N ¼ 713, 78%], sorafenib [N ¼ 41, 4%], or pazopanib [N ¼ 166, 18%]) and had at least 6 months of outcome
assessment (median follow-up 15.3 months [interquartile range: 8.5–30.2 months]). Germline DNA samples were available from 824 of
these patients, fresh-frozen tumor material from 142 patients, fresh-frozen normal kidney tissue from 95 patients, and tissue microarrays
created from formalin-fixed paraffin-embedded tumor material from 247 patients. Of the 920 patients, germline DNA variant chip data were
successfully generated for 811 patients (Illumina HumanOmniExpress BeadChip). For 80 patients, next-generation exome sequencing of
germline and tumor DNA was performed, tumor RNA sequencing was performed for 124 patients, kinome activity measured and processed
for 121 patients (PamChip), and methylome data (Illumina Infinium HumanMethylation450 BeadChip) were created for 116 RCC tissues
(and 23 normal kidney tissues). For 73 out of the 920 patients, all platform data types were generated. In addition, 40 patients were included
in a pharmacokinetic/pharmacodynamic phase IV substudy.
Conclusions: Analysis of EuroTARGET cohort data will contribute to personalization of therapy for patients with mRCC. The extensive

clinical data and multiplatform EuroTARGET data will be freely available. r 2017 The Authors. Published by Elsevier Inc. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

With more than 121,000 newly diagnosed patients and
52,000 deaths each year, kidney cancer is the seventh most
common cancer in Europe [1]. Further, 90% of all kidney
cancers are renal-cell carcinomas (RCC). The prognosis of
RCC is highly dependent on stage. Surgery is effective for
the 70% to 80% of patients with localized disease, leading
to 5-year relative survival rates of more than 70% [2].
However, �25% of patients have metastatic RCC (mRCC)
at first diagnosis, and �25% of patients with localized
disease develop metastases after surgery [3,4].

Until the arrival of tyrosine kinase inhibitors (TKIs),
treatment options in mRCC were limited, and 5-year
relative survival was only 5% to 10%. Randomized clinical
trials showed that TKI agents, directly targeting tumorigenic
and angiogenic pathways (reviewed in [5]), significantly
improved the outcomes of these patients [6]. Several first-
line TKI treatment options are now available, such as
sunitinib, pazopanib, or bevacizumab plus interferon-alpha
[6]. Most patients experience disease stabilization or
response for a median of �12 months [7]. However, TKI
treatment is extremely expensive (sunitinib was estimated in
the UK to cost £71,462 per quality adjusted life year gained
[8]), 15% to 20% of patients experience immediate disease
progression despite treatment [7], nearly all patients even-
tually become resistant, and toxicity is common and leads to
dose reduction. In addition, first-line treatment options for
patients with mRCC will likely increase in coming years
(including immune checkpoint inhibition) [9]. There is, hence,

much interest in tools for prediction of individual therapy
response and acquired resistance to TKIs to optimize treat-
ment outcome while reducing unnecessary drug use and
expenses, and improving human health and quality of life.

Currently, treatment choice in mRCC is based on risk
grouping of patients by clinical parameters such as the
patientʼs performance status, and serum biochemical meas-
urements, and histological features of the tumor [10].
A comparison study into several clinical risk grouping
models, including that of the International Metastastic Renal
Cell Carcinoma Database Consortium [11] and the Memo-
rial Sloan Kettering Cancer Center (MSKCC) [12], showed
modest discriminatory values for survival (area under the
receiver operating curve �0.66) and indicated that addition
of tumor-specific or patient-specific biomarkers is likely
required for the improvement of the accuracy of these
models [13].

Advances in high-throughput technologies have paved
the way to personalized medicine using biomarkers. For
mRCC, potential prognostic molecular biomarkers such as
PBRM1, BAP1, and KDM5C tumor mutations [14]; IL8
[15], VEGF, and PlGF levels [16]; ABCB1 and VEGFR-3
germline polymorphisms [17]; and miRNA levels have
been identified [18,19]. However, there are no validated
biomarkers yet that can guide personalization of therapy in
patients with mRCC.

In this framework EuroTARGET was initiated, a “Euro-
pean collaborative project on TArgeted therapy in Renal
cell cancer: GEnetic and Tumor-related biomarkers for
response and toxicity.” The overarching goal of this
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