
Current and Emerging Biomarkers for Disease 
Management 

Elisabeth Heath, MD 
GU Medical Oncologist, Wayne State University, Detroit, MI 

I am a medical oncologist and practice at Wayne State in Detroit, Michigan, where I have 
been now for seven years after having left Johns Hopkins.  It is apparent that there is not 
information about how to take care of African-American patients with prostate cancer.  
We are going to apply for a spore, and with that comes the science, which all needs to 
mature as well.  I also do a lot of phase 1 clinical trials, which is basically drug 
development at its finest; these are new compounds.  Unfortunately, I see a lot of prostate 
cancer patients and African-American prostate cancer patients to whom I offer these 
trials.  Companies which have funded our past research include GSK, AstraZeneca, and 
Pfizer. 

Part of our group session today is what is really happening in addition to the PSA, or 
really, what is happening in the PSA nowadays and what are some of the emerging 
biomarkers, these are questions which plague us constantly in our clinical management.  
At the moment, I think everyone is aware that the problem seems to compound itself; we 
have a lot more survivors, we have the PSA use in patients who have been treated a 
decade ago, so all of a sudden, we are seeing the PSA relapsed patients that we do not 
really know what to do with.  What is a significant amount of increase?  We still do not 
know. 

Because of the aggressive nature of prostate cancer, 20-30% of these patients who do get 
local treatment will advance.  Although we seem to be in this quandary of are we 
overtreating patients, some patients in the high risk group are not getting treated 
appropriately or aggressively enough upfront.  This is a clinical states model that all of us 
who do clinical trials, and do a lot of prostate cancer work, really stick to, and I am a firm 
believer that if one sort of compartmentalizes patients in this regard, it is easier for us to 
understand.  So a lot of patients will present, and then you get your local therapy, whether 
that is, newer technology, but somewhere along the process, unfortunately, patients will 
require androgen deprivation because their PSA pops up.  And so, a patient comes in and 
says, well, Doc, if I do not have a prostate, how is my PSA actually present?  Then you 
start to worry that they have already systemic disease; you just cannot see it. 
Somewhere in here, the androgen deprivation trigger is pulled.  This is not something we 
take lightly but the PSA goes down and everyone is happy for a period of time.  When 
the PSA starts to increase, you start to say now what?  Now am I going to treat the 
number or am I going to treat the patient?  At some point, their bone scans or CT scans 
turn positive; at that point, you trigger chemotherapy.  After chemotherapy, you have to 
consider another chemotherapy, then you might consider a clinical trial; that is how most 
people think about it.  Then, unfortunately, they die. 



From a patient standpoint, sometimes you are symptomatic, sometimes not; this line 
moves along with you.  Sometimes patients ask, am I metastatic or not?  My doctor does 
not know where to characterize me.  We use words such as castration.  It used to be 
hormone refractory, hormone sensitive; and then it used to be androgen sensitive; 
whatever the language is, we now say castrate sensitive versus castrate resistant.  The 
reality is people want more, and we need more in terms of PSA. 

If I am a researcher and scan PubMed, what am I going to see?  Under prostate cancer 
and biomarkers, this is how many publications there are to date.  Where are we going 
wrong with this?  Why is it not being translated to clinical practice?  If I go into 
ClinicalTrials.gov, which is where I often refer my patients to to find out new trials, you 
find 129 actively recruiting studies, and 19,000 publications.  This is a massive 
disconnect.  Most of the time, the disconnect is money: we have all this wonderful 
science, and how are we going to pay for it? 
New studies are coming in in Detroit that we really do not know who to recommend it to, 
and who says what to whom, and this creates a problem.  One major problem we have as 
a subspecialist in my Detroit practice is that the internist or family practice folks carry a 
different set of guidelines than we do in oncology.  We are not the gatekeepers; people do 
not call up the oncologist and go, hey, you know what, I found this, what are you going to 
do for me?  They go through their primary care.  Here, I am not sure what the hesitation 
is about doing PSA.  Nowadays, we do everything possible to maximize the PSA.  It is 
not just the number anymore.  We look at velocity, or change in PSA over time; density, 
which is the relationship with the level of the PSA and the prostate size; and free versus 
attached PSA.  PSA is not enough; challenges still exist.  Screening recommendations 
remain controversial. 

This is brand new technology, and I am sure most of you in the room have heard about 
circulating tumor cells, or CTCs.  This has already been cleared by the FDA, and that in 
itself is a monumental step for this to have been obtained, that it could be used as a 
prognostic indicator with patients with metastatic breast, colon, and prostate cancer.  That 
is a huge advancement because now you are actually measuring how many nasty cells are 
floating around in a person’s bloodstream.  Johann Debono’s paper concludes that CTC is 
currently the most accurate and independent predictor of overall survival in these 
advanced patients, castrate resistant patients with metastatic disease.  Although we know 
these are not curable patients, we at least can understand, in addition to PSA, what is 
going on in the bloodstream. 

This is the test itself.  It is really easy.  What researchers found out was that only five 
cells can make or break your prognosis: an unfavorable CTC count is greater than or 
equal to five per tube of blood that you just drew from your patient.  And whether you 
got CTC count before or after chemo, if your number is greater than or equal to five, you 
would have a bad prognostic indicator.  Also, if you change, for instance, you give the 
treatment, and suddenly your numbers went from bad to good, does that mean anything?  
It sure does: it means that your prognosis changes along with you. 
The only problem I have is where about 50-60% of my prostate cancer patient population 
are African-American: what do I do with this number?  This is their demographic: race, 
Black, 17 subjects, 7% were African-American.  Technology has moved on without 



really looking at the highest risk population.  This table really makes me mad because 
they just forgot in some ways, or did not ask; the players around the table did not ask.  
That has to change. 
In the State of Michigan, the tests cost on average $350 every time you check; on their 
study, they checked every month.  That is $350 whereas a PSA, you probably could get 
for $30.  This test is therefore a considerable cost to the patient’s care, but at the same 
time, it is new technology; it may be helpful to you.  We are so mad about it that we are 
going to have our own study and look at it in the right population, but again, what is our 
constraint?  Money. 
Micro RNAs are starting to really take off.  These are just patterns in your micro RNA 
that tells you whether or not you are more aggressive.  DNA methylation changes are 
important.  We are moving forward where we are trying to find the right epigenetic 
changes for markers of aggressive disease.  Twenty-three different fusion genes have 
been categorized, and this will dictate the next level of testing.  The role of the X 
[phonetic] family oncogenes is going to take off; I would keep my eye on it. 
Other things include PCA, which is prostate specific RNA expressed at high levels in 
prostate cancer; there is a urine test being developed for that.  Other ways to look at this 
would be metabolomics or proteomics, so again, a big snapshot screen of what is really 
the marker of aggressiveness.  Proteomics is all about pattern recognition in the blood of 
the proteins in terms of what is up, what is down, and looking at that panel of 
information.  From the science standpoint, the field continues.  We can rely on dogs to 
sniff out prostate cancer, which is a cheaper method. 

Another way to approach this is to look at it from an imaging standpoint.  This is where 
we are so far behind in other cancers; we still rely on the bone scan as standard of care.  
Then we check with CT scan, and 90% of men have bone mets, and 40% have visceral 
mets.  Where the field is moving to now is PET imaging.  We are supposed to look at 
other markers such as carbon-11 acetate because this is viewed to be more sensitive than 
FDG PET, but you are limited whether you are at a center that is capable of doing this 
technique.   We can do carbon-11 acetate but it is not widely applicable. 
Yes, PSA is still the gold standard; there is no changing that.  I am tired of having this 
discussion: PSA is there, you should check it, and it is important.  Do not be complacent: 
bone scan is not good enough; we need to invest more resources in that.  Regarding 
clinical trials, encourage your patients to do a clinical trial; you having the patient enroll 
is a critical way to advance what we do. 

In response to Mr. Simons’ question, one disadvantage of using CTC is that you must 
have enough tumor bulk for it to be spat out into the system.  If you have a locally 
contained prostate, there may not be enough cells spitting out into the system; thus the 
sensitivity becomes an issue if we use it early on.  Also, there is a lot of research now to 
characterize the tumor cells, not just quantitate them.  We have dubbed this a liquid 
biopsy: we are trying to determine what is going on in the bone marrow. 

In response to an audience question, the ordering person on the CTC could be anybody.  
All that is needed is a special tube, not just a purple top or a tiger top; it must have the 



EDTA plus that special mix from the company.  For you, it is just a regular blood draw, 
but it must go in the correct tube. 

In response to a question from Dr. Tan, the other global problem is that there are 500 new 
drugs that we have access to, but we do not know how to determine which to choose and 
the activity of each without breaking the bank. 
 


