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Evolutionary Dynamics 
Of Carcinogenesis And 
Why Targeted Therapy 
Does Not Work
				    By Virgil Simons

With this provocative title, Robert Gillies, PhD, Daniel Verduzco, PhD, 
and Robert Gatenby, MD, cancer researchers at the Moffitt Cancer 
Center in Florida, sought to provide an entirely different perspective 
on the concept of “Targeted or Personalized Therapy” that is 
emerging as the new focal point in managing cancer in a published 
study done in Nature Reviews 

(Nature Reviews Cancer 12, 487-493 (July 2012) | doi:10.1038/nrc3298).

Central to their arguments are the points that:
• �The process of carcinogenesis requires genetic instability and highly 

selective local microenvironments
• �Malignant cancers are dynamically evolving clades of cells living in 

distinct microhabitats that almost certainly ensure the emergence of 
therapy-resistant populations

• �Cytotoxic cancer therapies also impose intense evolutionary selection 
pressures on the surviving cells and thus increase the evolutionary rate

A review of these principles can be seen in previous interviews done with 
Dr. Ken Pienta and Dr. Cory Abate-Shen that support the fact that the 
current “ androgen receptor targeted therapies” are not the solution to 
achieving long-term prostate cancer survival.
Further support for the hypothesis was provided by Robert Vessella, 
PhD, at the recent Prostate Cancer Biorepository Network Workshop in 
a presentation that said: “When cancer cells have disseminated from the 
primary tumor to distant sites, these can be the seeds of metastatic disease 
and the lethal phenotype. Once signs of local recurrence or metastatic 
growth are observed, androgen ablative therapy is usually initiated. 
This treatment induces the cells to begin a second phase of 
adaptation…over time and through a number of molecular events, the 
cells progress to a state of castration resistance…and truly portray the 
lethal phenotype because no current therapies have substantially prolonged 
survival.”
In essence, what is happening is the manifestation of a Darwinian model 
wherein the strongest, and most lethal, of the cells survive the therapy, 
adapt their molecular structure and find new environments in which to 
grow and ultimately kill the patient.

We have the pleasure of gaining more specific knowledge on the subject 
directly from Drs. Gatenby and Gillies. We have broken the very extensive 
interview with them into segments that capture the key points of their article 
and the challenge to way “targeted therapy” is being implemented today. 
The video segments can be found at:
Why Targeted Therapy Doesn’t work!
http://www.youtube.com/watch?v=U_
xKb3Hvxd8&list=UUS70Rw6g91je95VmNBIQJZg
Understanding the Mechanics of Therapeutic Response.
http://www.youtube.com/watch?v=1kOcbb_Fgno&feature=c4-overview&lis
t=UUS70Rw6g91je95VmNBIQJZg
Imaging for Personalized Therapy
http://www.youtube.com/watch?v=ve88vjvbWqc&feature=c4-overview&list
=UUS70Rw6g91je95VmNBIQJZg
Creating Personal Biomarkers
http://www.youtube.com/
watch?v=qV9nyVx1O4k&list=UUS70Rw6g91je95VmNBIQJZg
Clinical Imperatives for Personalized Therapy
http://www.oncologytube.com/index.php?page=videos&section=view&vid_
id=1032370
The data we’ve seen from other researchers would suggest that the cancers 
are re-programming themselves to adapt to the therapeutic agents being 
used. However, Gillies and Gatenby believe that the genetic and epigenetic 
variants for lethal disease have already been in place and are merely being 
selected by the therapy. They agree with other scientists who hypothesize 
that the cancers have been “pre-determined to be resistant or not.” But, the 
earlier the disease can be diagnosed and treated, the lower the probability 
that broad variances will become present.
Further, they believe that in prostate cancer that genetic and epi-genetic 
variance can be reduced in developing cancers by diet and lifestyle changes 
which can result in reducing the stressful microenvironments.
Their research is currently looking at hormone sensitive and refractory 

Robert Gatenby, MD Robert Gillies, PhD
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A New Standard of 
Patient-Centered Care

   by Josefina Rodriguez
The European Board of Urology 
recently certified the Urology 
Department of the Hospital del Mar 
in Barcelona as a urological training 
center.  This hospital traces its 
history from the 16th century and is 
located on the Mediterranean coast 
of Barcelona.  The hospital has an 
ambitious project that started in 2008 
with plans to be finished in 2017.  The 
main goal of this project is to improve 
the building and equipment to provide 
more efficient health solutions for an 
older population.  The Hospital del Mar 
is linked to Pompeu Fabra University 
and the Universidad Autonoma in Barcelona.
The Urology training program, RTPU (Resident Training Program 
in Urology), takes about five years in Spain.  There is also an 
interdisciplinary medical research program called IMIM.  Urologists 
have an opportunity to perform basic research at the Hospital del 
Mar Medical Research Institute.  Two main research areas, The Cancer 
Research Program and the Inflammatory and Cardiovascular Disease 
Program, are collaborating with other institutes.
We met with Dr. Albert Frances, Chief of Medical Staff of the 
Urological Department, Hospital del Mar, Barcelona, Program Director 
of Residency Training Program in Urology, Associate Professor, 
Universidad Autonoma, Universidad Pompeu Fabra/Barcelona, to 
discuss what this certification means to the overall standard of practice 
in Europe and the potential benefit to patient services.
JR: How will the creation of this center improve the training of 
physicians and how do you envision this changing the current standard 
of care?
AF: Firstly, because we are primarily a public hospital, most of our 
patient referrals come from the thirteen Centers of Ambulatory Patient 
Services (CAPS), which in the U.S. would be comparable to your 
Primary Care Physicians. Based on the referral clinical diagnostics, the 
patient would be assigned to a Patient Navigator within each of the 
functional units (Urology, Radiology, Oncology) whose responsibility is 
to coordinate with the appropriate physicians for necessary follow-up 
testing, biopsies, etc. Each week a Review Committee meets to discuss 
each patient’s results and makes recommendations for appropriate 
follow-up treatment (active surveillance, surgery, radiotherapy, 
hormonal/chemo therapy, etc.)  The Navigator meets with each patient 
to explain the information and possible options, then schedules the 
patient for the selected therapy and continues to manage the patient’s 
progress through treatment and after.
JR: You mentioned that the thirteen CAPS centers are the primary 
conduit for a patient’s introduction to your system. What are the 
needs/concerns relative to this first threshold of care?

AF: Initially we need to deal with cultural issues relating to a diagnosis of 
cancer. Because there is such a negative perception attached to the word 
“cancer,” we are encouraging a greater use of the word “tumor” in those 
initial patient<=>physician conversations. There continues to be a lack 
of patient information and informed discussion.  But we realize that the 
general practitioner is an essential part of the early detection equation, so 
we are working to increase their overall awareness of education and early 
intervention.
JR: To that point, Dr. Frances, you spoke of a “Rapid Diagnostic Unit”. 
Exactly what is this and how does it work?
AF: Actually Dr. Jose Antonio Llorente,  Medical Staff of the Urological 
Department, Hospital del Mar, Urological Cancer Functional Unit 
Coordinator,  heads this unit and is best able to answer this question.
JAL:  The Rapid Diagnostic Unit is a unit created to detect patients with 
a high possibility of prostate or bladder cancer.  These are the two most 
likely urological cancers in our environment.  This circuit starts with the 
General Practitioner and is carried out by a Patient Navigator.  Patients 
and relatives are accompanied during the whole diagnostic process.  
JR:  We’ve seen statistics, Dr. Frances, that you’re seeing more incidents 
of prostate cancer among younger men. Would you please comment on 
possible causes for this?
AF: Yes, it is true that there has been an increase in the incidence of 
prostate cancer among men under 50 years of age.  Surely rising PSA 
determination in this age group is one of the causes of this increase. 
We do not have a figure for that and we cannot say if the incidence is 
higher than the U.S. or other countries.  We can speculate that dietary 
and environmental conditions are significant agents, but we need more 
research to fully understand the situation.
JR: Do you believe that the increasing use of genetic and prognostic tests 
will be of value in early detection?
AF:  It is still too soon to make a clear affirmation about this subject.  
Promising results with clinical applicability are appearing lately.  However, 
we are convinced that in the future there might be personalized tests 
adapted to the individual characteristics of each patient.
JR: In summary, Dr. Frances, do you envision the Urological Cancer 
Functional Unit here at Hospital del Mar setting a new standard of patient-
centered care in Barcelona and the rest of Europe?
AF:  We do believe that Urological Functional Units are the best way to 
attend to oncology patients.  Early diagnosis is basic for these diseases, 
which make it essential to have a Rapid Diagnostic Unit.  One of the 
strengths of Functional Units is the multidisciplinary approach we give 
to the patients.  Having all the different specialists involved in these 
oncological diseases helps every single patient choose the best treatment.
JR: Thank you, Dr. Frances, for your time and insights. If our viewers want 
more information on the programs here at Hospital del Mar, where can 
they go to obtain it? 
AF:  For additional information, you can contact us at:
        --www.urologia-hmar.com     --TLF: +34 93 248 32 31

NOTE: A video of Dr. Frances speaking about the program can be viewed at: http://www.
oncologytube.com/index.php?page=videos&section=view&vid_id=1034672

Dr. Albert Frances
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Active Monitoring, 
Radical Prostatectomy, 
Or Radiotherapy For 
Localized Prostate 
Cancer: Best Choice for 
Patients?
Uncertainties about population screening, the risk of over-
treatment, and concern about what is the most effective treatment 
protocol led researchers in 2001 to initiate the ProtecT trial.

The study aims to investigate the clinical and cost-effectiveness 
of active monitoring, external beam conformal radiotherapy and 
radical prostatectomy surgery for men with PSA-detected clinically 
localized prostate cancer.

10-year data have presented some indications, but fi nal outcomes 
are not expected until 2016. Information on the study can be 
found at: http://www.thelancet.com/journals/lanonc/article/
PIIS1470-2045(14)70361-4/abstract

Th e Impact Of Repeat 
Biopsies On Infectious 
Complications In Men 
With Prostate Cancer On 
Active Surveillance.
In an article in the Journal of Urology, results of a study on 
complications in the management of patients on active surveillance 
were reported.

Prostate biopsy related infectious complications are associated with 
signifi cant morbidity. The risk of infectious complications in patients 
with prostate cancer on active surveillance remains under studied.

In this study a total of 591 consecutive men who underwent 
prostate biopsy were prospectively enrolled in a study evaluating 
prostate biopsy related complications between January 2011 and 
January 2012. Of these men 403 were previously diagnosed with 
prostate cancer and were included in this study. They underwent a 
14-core transrectal ultrasound guided prostate biopsy as part of an 
active surveillance regimen.

The results concluded that in men with prostate cancer on active 
surveillance the number of previous prostate biopsies is associated 
with a signifi cant risk of infectious complications and every 
previous biopsy increases the risk of infectious complication. Men 
with prostate cancer on active surveillance should be informed of 
the risks associated with serial prostate biopsies.

Details on the research can be viewed at: 

http://www.ncbi.nlm.nih.gov/pubmed/24018237 

breast cancer in developing the concept of “Adaptive Therapy”, 
wherein the emerging phenotypes of potentially resistant disease can 
be modifi ed toward a less aggressive state. The parallels with, and 
potential therapeutic agents for, prostate cancer are obvious.
For more information on Robert Gillies, PhD, see: 
http://www.moffi tt.org/research--clinical-trials/individual-
researchers/robert-j--gillies-phd
For more information on Robert Gatenby, MD, see:
http://www.moffi tt.usf.edu/research--clinical-trials/individual-
researchers/robert-a--gatenby-md 

For more information on the Department of Cancer Imaging 
and Metabolism at Moffi tt, see:
http://imaging.moffi tt.org/members.aspx   

Evolutionary Dynamics Of Carcinogenesis…
Cont’d from page 4
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Use Of Aspirin, But Not 
Other Non-Steroidal 
Anti-Inflammatory 
Drugs Is Associated 
With Decreased Prostate 
Cancer Risk At The 
Population Level.
A growing body of evidence suggests that aspirin reduces the risk of 
some types of cancer, including prostate cancer. A new meta-analysis 
found that men who regularly used aspirin or other non-steroidal 
anti-inflammatory drugs (NSAIDs) are 13 percent less likely to 
develop prostate cancer.

Researchers compared long-term cancer rates among patients who 
used aspirin, NSAIDs, or both, to rates among patients who used 
neither.

Even when it comes to something as common as aspirin, there’s 
no across-the-board recommendation. That’s because even aspirin 
carries health risks — notably, gastrointestinal bleeding. A review 
of the literature showed that because of the relatively small benefit 
NSAIDs provide, the risk of stomach bleeding was high enough that 
doctors shouldn’t advise male patients to take aspirin for cancer 
prevention alone.

Details of the study can be seen at: 

http://www.ncbi.nlm.nih.gov/pubmed/23079475

Death From High-Risk 
Prostate Cancer Versus 
Cardiovascular Mortality 
With Hormonal Therapy: 
A Decision Analysis.
The role of androgen deprivation therapy (ADT) in combination with 
radiotherapy for high-risk localized and locally advanced prostate cancer 
has been shown to decrease prostate cancer-specific mortality.

However, in other patient groups, evidence has suggested an increase in 
cardiovascular morbidity or death in men who receive ADT. No link was 
found between ADT and heart-related deaths among men with no risk 
factors for heart problems after a median follow-up of 4.8 years.

However, among men with congestive heart failure or prior heart 
attacks, there was a 3.3-times increased risk of death from heart 
problems. Heart-related deaths occurred in 7.01% of men in this 
subgroup who were receiving ADT, compared with 2.01% of men not 
receiving ADT.

Details of the study can be viewed at: 

http://www.ncbi.nlm.nih.gov/pubmed/23400678

FROM
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The Prostate Net® is a non-profit patient education and advocacy organization founded 17 years ago by Virgil Simons, a 19-year survivor of 
prostate cancer and a patient advocate. The Prostate Net has become an international organization that uses a matrix of informational techniques 
to address disease risk awareness and early disease interdiction.

The core objective of The Prostate Net’s mission is to:
1. Educate consumers most at-risk from a diagnosis of prostate cancer

2. Inform the community on other diseases and conditions of negative impact

3. Motivate consumers to make informed choices as to healthcare and lifestyle management

4. Provide on-going health care interaction between patient and professional communities 

5. Create an interactive network to maximize actionable healthcare messages

The strength of The Prostate Net’s mission is aided by organizations with which we are associated: American Society of Clinical Oncology, 
Department of Defense Prostate Cancer Research Program, American Association for Cancer Research and European Association of Urology among 
others. 

Our active initiatives include, but are not limited to:
Education:

•  Patient and professional Website - www.theprostatenet.org 

•  Spanish language site - http://theprostatenet.org/espanol/ 

•  Educational Symposia - http://theprostatenet.org/Symposium.html 

Research:

•  Continuing partnerships with university based community studies

•  Consulting relationships to local government agencies; materials for patient education/recruitment; training of agency staff, etc.

Community Interventions:

•  �Gentlemen, Check Your Engines TM, focuses on Men’s & Women’s health issues featuring on-site health education and testing - http://
theprostatenet.org/programs.html 

Through the 17 years of our existence we have expanded our reach throughout the U.S. and to more than 50 countries. Our overarching objective 
is to continue to provide service to an expanding range of consumer, healthcare, government, university and service agencies to aid in reducing 
health disparity through education, research and community intervention. We inform to fight.

The “In The Know” newsletter is partially supported by an unrestricted educational grant from TEVA Pharmaceutials, 
Millennium: The Takada Oncology Company and Astellas Pharmaceuticals.




