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Tailoring medical treatment to the 
individual characteristics of each 
patient is hopefully anticipated to 
significantly improve their clinical 

outcome. Lung and breast cancer and melanoma, 
are some areas in which many advances have 
been made in the last few years. And, due to its 
increased prevalence, prostate cancer, among 
others, has been receiving increasing attention.

General overview
Albeit, the fact that in recent decades significant 
progress has been achieved in human health, 
progress has been uneven. The differences 
between geographical and therapeutical areas 
are still significant. Health systems around the 
world are under continuous pressure due to 
the demographic and financial crisis, shortage 
of healthcare professionals, the technological 
revolution [1], continuous empowerment of 
patients and increasingly costs of new drugs.

With the mapping of the human genome a 
wealth of information regarding how people 
differ from each other, and how the individual 
genetic structure can influence a person’s 
susceptibility to develop a disease and to 
respond to new treatments has been obtained. 
However, not all patients respond to the drugs 
used. The fact is that 90% of the drugs now used 
are effective in only 40% of patients [2]). Among 
those patients who respond, often severe side 
effects may occur that make it impossible to 
continue treatment. An estimated 5-7% of all 
admissions to  the hospital are due to adverse 
drug reactions, while an estimated 20% of deaths 
arise from the adverse effects of therapies.

The right treatment for right patient 
at the right time
Currently most patients receive medicines in 
more or less the same way, but future treatment 
will be adjusted to select patient groups, defined 
by their molecular signatures. This is what we 
define as personalised medicine (PM) or using 
molecular aspects of diagnostic tests to identify 
better drugs and to manage an illness to a higher 
level.

Given an earlier editorial in Oncology News 
on looking forward toward the realisation of 
PM [3] and the current biomedical and public 

community’s growing excitement, I thought it 
would be timely to revisit the topic of PM.

PM can be defined briefly as the right 
treatment for right patient at the right time.

PM is one of the greatest promises of the 
future. Tailoring medical treatment to the 
individual characteristics of each patient will 
significantly improve their clinical outcome. Lung, 
and breast cancer, and melanoma are some areas 
in which many advances have been made in the 
last few years. Driver mutations associated with 
these cancers have been discovered and drugs 
targeted directed to the resulting oncoproteins 
have been developed. Improved outcomes have, 
thus, been achievable for the patients with those 
specific mutations.

Low awareness among patients and 
doctors
Recent findings indicate that general public 
understanding of the emerging field of PM is low 
but interest is high. In USA, two-thirds (66%) have 
not heard of PM, but the majority (65%) react 
positively when it is described to them and 7 in 
10 (70%) are interested in learning more [4]. Some 
further consensus of opinion include:

• Most people feel excited about the potential 
benefits of PM and recognise the value. Over 
7 in 10 state that the major benefits are that 
the information gained could help them and 
their doctors choose a treatment that is most 
likely to be effective for them (76%); and give 
them more control to prevent or treat illness 
(72%).

• Nearly 8 in 10 believe it important have 
a diagnostic test for the purposes of 
personalising prevention or treatment if their 
doctor recommended it, while

• Two-thirds (66%) immediately see the value 
of these emerging technologies and believe 
that personalised tests and treatments should 
be covered by insurance.

Challenges and benefits
PM involves many challenges. If one adopts the 
principles of PM widely based on understanding 
and integrating genetic information, then we will 
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benefit from a preventive medicine, not a reactive one, as it happens 
now, when most medical approaches occur after illness; optimal 
treatment would be better selected and would reduce “trial and 
error” prescription of drugs.

Knowing the genetic profile of the patient, the drugs used, 
would be safely administered, due to avoiding adverse effects. 
Consequently, this would increase patient adherence to treatment 
and increase quality of life; and we could better control health costs 
by avoiding the use of expensive drugs in cases that are known that 
the drugs are not effective.

Otherwise, some medications that have not reached the market 
because of negative clinical trials or were withdrawn from the 
market could have a chance at a new life. 

PM is already here
Whereas in the early 1990s, only 5% of the FDA’s new drug approvals 
were for targeted therapeutics, 20 years later that number is now 
a quarter of the new approvals; and last year, approval was 45%, 
including “break-through” drugs to treat selected cancers in stratified 
populations.

The number of available PM drugs, treatments, and diagnostic 
products have increased in USA, from 13 in 2006 to 113 in 2014. 
Today, 137 FDA-approved drugs have pharmaco¬genomic 
information in their labelling, and 155 pharmacogenomic biomarkers 
are included on FDA-approved drug labels [5].

Diagnostic companies have begun producing stand-alone, 
sophisticated prognostic tests to help guide important medical 
decisions, thereby avoiding unnecessary expense and side effects. 

By way of example, while it took 26 years before the discovery 
of the EGFR mutation led to the development of Erbitux in 2003, 
it only took 4 years until the discovery of the ALK mutation led to 
the development of Xalkori in 2011, pointing to a new era of drug 
development in which without a test there can be no drug.

Personalised medicine in prostate cancer
In the case of prostate cancer, re-attention of late to earlier 
elucidated factors implicating the role of tumour-host interaction 
in its pathogenesis and of the immune system [6] provide excellent 
possibilities of personalized therapeutic intervention [7] In addition, 
previous recognition that the immunological characterisation of 
a patient’s immune status (i.e. ‘immunostaging’) and elimination 
of immune tolerance by a variety of immunosuppressive factors 
[7], currently more popularly referred to as ‘immune checkpoint 
inhibitors’, will be beneficial toward facilitating an effective anti-
tumour immune responses [8]. 

Currently, two genomic tests, among others, are available for 
prostate cancer: Oncotype DX (Genomic Health, Redwood City, 
California) and Prolaris (Myriad Genetic Laboratories, Salt Lake City). 
Both tests suggest they can identify which low-risk patients are 
“truly” at low risk and can be managed by active surveillance and 
which ones should seek immediate treatment [9,10,11]. 

Hi-tech for personalised medicine
Researchers at MIT have recently invented a miniature device that 
acts much like a laboratory. Although not exactly a nanobot, this 
device has the ability to deliver 16 different cancer treatments 
directly to the patient’s tumour. After being injected into the 
patient’s tumour, the tiny device tests all the cancer treatments on 
small samples of cancerous cells in an attempt to figure out which 
of them works best. After about a day of analysis, the researchers 
remove the device and proceed to verify the results. Unlike with 

traditional cancer treatments, patients experience minimum side-
effects and have a much higher chance of being cured because 
doctors will know exactly which drugs work on them on and which 
do not [12]. 

The cost-benefits of personalised medicine
In oncology, genome-based diagnostics are rapidly evolving as many 
pharmaceutical companies focus on the development of targeted 
therapies and consider the benefits for a diagnostic test to pair 
with a specific treatment (referred to as ‘Companion Diagnostics’) 
Such tests are showing potential in significantly reducing the costs 
of clinical trials, e.g., close to 2/3rds of the clinical trial costs in 
some cases. A recent report estimates over $130 million in savings 
for pharma companies per approved compound [13]. Part of this 
savings may be attributed to the reduction in the cost of sequencing 
a single human genome from about $100 million in 2004 to around 
$1000 ten years later, thereby paving the way to a mainstream 
adoption of PM . 
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