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Abstract

Background: Pancreatic cancer is one of the most lethal and molecularly diverse malignancies. Repurposing of
therapeutics that target specific molecular mechanisms in different disease types offers potential for rapid
improvements in outcome. Although HER2 amplification occurs in pancreatic cancer, it is inadequately characterized
to exploit the potential of anti-HER2 therapies.

Methods: HER2 amplification was detected and further analyzed using multiple genomic sequencing approaches.
Standardized reference laboratory assays defined HER2 amplification in a large cohort of patients (n = 469) with
pancreatic ductal adenocarcinoma (PDAC).

Results: An amplified inversion event (1 MB) was identified at the HER2 locus in a patient with PDAC. Using
standardized laboratory assays, we established diagnostic criteria for HER2 amplification in PDAC, and observed a
prevalence of 2%. Clinically, HER2- amplified PDAC was characterized by a lack of liver metastases, and a
preponderance of lung and brain metastases. Excluding breast and gastric cancer, the incidence of HER2-amplified
cancers in the USA is >22,000 per annum.

Conclusions: HER2 amplification occurs in 2% of PDAC, and has distinct features with implications for clinical
practice. The molecular heterogeneity of PDAC implies that even an incidence of 2% represents an attractive target
for anti-HER2 therapies, as options for PDAC are limited. Recruiting patients based on HER2 amplification, rather
than organ of origin, could make trials of anti-HER2 therapies feasible in less common cancer types.

Background
Pancreatic cancer is the fourth leading cause of cancer
death in western societies, with a 5-year survival rate of
less than 5% [1]. Systemic therapies are only modestly ef-
fective; however, there is emerging evidence that small
groups of patients may respond well to specific treatments
[2,3]. Current therapeutic development is focused on
targeting molecular mechanisms, and this has resulted

in significant improvements in outcome for several
cancer types (for example, crizotinib for EML4-ALK
fusion-positive non-small cell lung cancer (NSCLC)).
This approach is shifting the traditional organ-based
classification of cancer towards a new molecular tax-
onomy, and creating opportunities to apply therapeutics
for the treatment of cancers originating in other organs
that harbour similar molecular anomalies. Such indica-
tions for extension of existing therapeutics is attractive;
however, specific molecular phenotypes and diagnostic
characteristics are complex and usually inadequately de-
fined [4,5]. The target population for cancers of organs,
apart from where the therapeutic strategy was initially
developed, often occur at low frequency, further adding
to the challenge.

* Correspondence: amorey@stvincents.com.au; s.grimmond@imb.uq.edu.au;
andrew.biankin@glasgow.ac.uk
†Equal contributors
2Anatomical Pathology, Sydpath, St Vincent’s Hospital, Sydney, Australia
6Queensland Centre for Medical Genomics, Institute for Molecular Bioscience,
University of Queensland, Brisbane, Australia
1Kinghorn Cancer Centre and Garvan Institute of Medical Research,
Darlinghurst, Sydney, Australia
Full list of author information is available at the end of the article

© 2013 Chou et al.; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.

Chou et al. Genome Medicine 2013, 5:78
http://genomemedicine.com/content/5/8/78

mailto:amorey@stvincents.com.au
mailto:s.grimmond@imb.uq.edu.au
mailto:andrew.biankin@glasgow.ac.uk
http://creativecommons.org/licenses/by/2.0

