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The evolving treatment paradigm in oncology
toward personalised therapies – exemplified in
part by LaVallee’s article in the May/June

issue of Oncology News [1], and as one of the
principle focuses of the just completed Annual
Meeting of the American Society of Clinical
Oncology (Chicago, 3-7 June 2011 [2]) – suggests this
is a timely and topical subject.

In thinking of the concept of a personalised
medicine, i.e. ‘one treatment does not fit all,’ we
equally need the companion diagnostics, i.e. the
biomarker (target) and bioanalytical methodology.
The companion diagnostics will provide biological
and/or clinical information to guide development
and assess whether a patient will respond favorably
to a specific treatment: (http://www.ddwonline.com
/personalised_medicine/580044/overview_of_
companion_diagnostics in the pharmaceutical 
industry.html).

In looking forward by looking back, an early
thought by the author [3] was that immunological
identification of cell-type specific proteins,
‘biomarkers’, could precede morphological
identification of tumours. In the interim, a
convergence of biotechnological advances,
characterised by the ‘-omics revolution,’ (genomics,
transcriptomics, proteomics and metabolomics) in
concert with advances in imaging, has taken
biomarkers to unprecedented levels, as witnessed by a
myriad of publications in the cancer arena. This has
contributed to the discovery, development (with
standards for study) and establishment of standardised
criteria for a clinical objective response [4], which has
involved the US Food and Drug Administration (FDA),
Europe’s Medicines Agency, and even a novel public-
private partnership, the Biomarkers Consortium
(www.biomarkersconsortium.org).  

Perhaps, best exemplifying the foregoing, and  at the
FDA’s request, the US Institute of Medicine recently
published a study recommending a scientific
framework for biomarker evaluation consisting of
analytical validation, qualification and utilisation:
(www.iom.edu/Reports/2010/Evaluation-of-
Biomarkers-and-Surrogate-Endpoints-in-Chronic-
Disease.aspx). Like any framework, continuing
evaluation will bring forth refinements.  However, it is
safe to anticipate the necessary ‘checks and balances’
are in place to prevent, by way of example, the
ongoing public health-care disaster of the use of
prostate-specific antigen (PSA) for screening in
prostate cancer [5]. 

However, with the plethora of publications on
predictive biomarkers, one cannot but wonder that,
with exceptions of the estrogen receptor and HER2
and the tyrosine kinase marker for CML, no new
markers or targets have been widely accepted.  This is
because, within the context of the utilisation of
biomarkers, it is not sufficient to know the presence
and level of a given biomarker and its fluctuations,
but to know its underlying role in the pathophysiology
of the disease. 

A disease is a phenotypic manifestation of the
dysregulation of a biological system and the

interactions of parts of the system.  The parts (genes,
proteins, etc) that constitute  the biomarkers, almost
never work alone, but through interactions with each
other, giving us the concept of ‘systems biology.’  One
definition of systems biology is “a scientific discipline
that endeavors to quantify all of the molecular
elements of a biological system to assess their
interactions and to integrate that information into
graphical network models that serve as predictive
hypotheses to explain emergent behaviors” [6].
Therefore, systems biology may be the translational
link to a more meaningful approach to the current use
of biomarkers.

An effective means to investigate and understand
cancer is to utilise a global approach that identifies and
considers multiple changes simultaneously rather than
individually, i.e. “…the system as a whole has
emergent properties not visible at the parts level” [7].
A classical example of the foregoing noted by
Laubenbacher et al. [7] is the highly cited review by
Hanahan and Weinberg [8] that identifies several
crucial ‘acquired capabilities’ necessary for a cell to
become malignant.  However, “…tumour dynamics
cannot be explained through molecular processes
inside the cell alone…” [7], but by the interaction
between intracellular networks and the extracellular
environment. In keeping with the focus toward
understanding ‘tumour dynamics’ in identifying a
biomarker(s), we should consider how the biomarker
changes a given network and how this might identify
new targets and/or treatments [9].

The foregoing approach, with appropriate vigilance,
may permit access to the dynamics of the interaction
of biomarkers and their relationships to one another at
the intra- and inter-cellular levels in diseased cells,
thereby bringing us closer to the realisation of
personalised medicine.
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* Presented in part as a Plenary Lecture, 5th Annual European
Biomarkers Summit, Select Biosciences, Florence, Italy, 9/10
November 2010.
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