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Abstract Aim: Imgatuzumab (GA201) is a novel anti-epidermal growth factor receptor
(anti-EGFR) antibody glycoengineered for enhanced antibody-dependent cell-mediated
cytotoxicity (ADCC). We investigated the efficacy of imgatuzumab in patients with EGFR-
positive, KRAS-mutant advanced colorectal cancer.
Methods: Patients received single-agent imgatuzumab (1400 mg on day 1 and 8 followed by
q2W) as third line therapy in an open-label, multicentre, non-randomised, expansion study.
The primary end-point was tumour response. Pre- and on-treatment biopsies and blood sam-
ples were investigated for biomarkers related to imgatuzumab’s believed mechanism of action
(MoA).
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Results: 25 patients were treated and the best overall response was stable disease occurring in
40% of patients at 8 weeks, 24% at 16 weeks and 8% (two patients) at 32 weeks. Median over-
all survival was 9.3 months (95% confidence interval (CI): 5.1–12.3). Treatment-related rash,
hypomagnesaemia and infusion-related reactions were the most common adverse events.
Comparison of pre- and post-treatment biopsies revealed that the number of tumour-infiltrat-
ing immune cells increased notably after one cycle of therapy (median compound immune
reactive score of 1491 versus 898 cells/mm3 at baseline), whereas the number of peripheral
natural killer cells decreased. A potential association between baseline tumour immune
infiltration and clinical efficacy was seen.
Conclusions: These data may suggest that the MoA of imgatuzumab involves ADCC-related
immune effects in the tumour and is not limited to simple receptor blockade.

� 2013 Elsevier Ltd. All rights reserved.

1. Introduction

The anti-epidermal growth factor receptor (EGFR)
monoclonal antibodies (mAbs) cetuximab and pani-
tumumab are established treatment options for meta-
static colorectal cancer (CRC); however, these agents
are ineffective in patients with KRAS-mutant tumours
[1–4]. This suggests that simple inhibition of the EGFR
signalling pathway may be insufficient when the onco-
genic signal arises downstream of EGFR [5]. KRAS

mutation affects �40% of CRC cases [6] and these
patients are notoriously difficult to treat, with a median
progression-free survival (PFS) and overall survival
(OS) of approximately 3 and 6 months, respectively
[7,8].

Imgatuzumab (GA201) is a novel humanised mAb
that is glycoengineered for enhanced antibody-depen-
dent cell-mediated cytotoxicity (ADCC) on top of
EGFR-signalling inhibition. In preclinical experiments
using KRAS-mutant cell lines, imgatuzumab exhibited
enhanced ADCC compared with non-glycoengineered
antibody and cetuximab, and this translated into supe-
rior in vivo efficacy in murine xenograft models of
KRAS-mutant human cancer [9]. Promising efficacy
and a manageable safety profile were recently demon-
strated in a phase I/II trial of single-agent imgatuzumab
in heavily pre-treated patients with solid tumours,
including some who had previously progressed on other
anti-EGFR mAbs [10]. Pharmacodynamic observations
in this study supported the engagement of immune effec-
tor cells in the mechanism of action (MoA) of imgatuzu-
mab [10].

We therefore conducted an expansion cohort of the
Phase I/II trial to investigate the tumour growth control
rate of single-agent imgatuzumab in patients with meta-
static EGFR-positive, KRAS-mutant CRC. Secondary
objectives included assessment of the tolerability and
adverse event (AE) profile and further analysis of the
immunological effects of imgatuzumab.

2. Patients and methods

2.1. Patient selection

Eligible patients were aged P18 years with histologi-
cally/cytologically confirmed metastatic EGFR-positive
and KRAS-mutant (codons 12/13/61) CRC. Patients
had radiologically measurable progressive disease
(PD), an Eastern Cooperative Oncology Group
(ECOG) performance status of 61 and adequate haema-
tology, blood chemistry, renal and liver function.
Patients with >2 previous cytotoxic regimens for meta-
static disease were excluded. All patients provided writ-
ten informed consent and the study was approved by
local Ethics Committees and conducted according to
Good Clinical Practice guidelines.

2.2. Study design

This was an expansion cohort of an open-label,
multicentre, non-randomised, dose-escalating, phase I/
II study [10]. Based on the safety profile and efficacy
demonstrated in part I, 1400 mg imgatuzumab (fixed
dosing) was administered intravenously on days 1 and
8 followed by dosing every 2 weeks (q2W). Patients were
premedicated with paracetamol, anti-histamine and
corticosteroids for the first two infusions to minimise
the risk of infusion-related reactions (IRRs; see
Supplementary information).

2.3. Assessments

EGFR positivity and KRAS mutation status were
confirmed centrally at screening (Supplementary infor-
mation). Clinical assessments, haematology and bio-
chemistry were performed at baseline/screening and
throughout the treatment period. Laboratory values
and AEs were graded according to NCI-CTC-AE v3.0
criteria [11]. Tumour assessment was performed at
screening and every 8 weeks beginning at cycle 4 accord-
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