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IV.  CONCLUDING REMARKS

Biomarkers can be a basis for the stratification of study subjects. They can be used in 
a decision tree residing in the schema of a clinical trial. Or they can be used purely 
for exploratory purposes. Changes in expression of a biomarker, during the course of 
medical treatment, can be used to determine if any given patient is a high-risk or low-
risk patient. Biomarkers can also determine if a particular drug will likely work for any 
given patient.

Regarding the studies described above, the Vogel study (135) showed that HER2 
can predict a drug’s efficacy. The Cohen study (136) showed that circulating tumor 
cells can be used as a biomarker to predict survival time. The Koelink study (137) 
showed that a tumor protein found in the bloodstream, cytokeratin, can predict sur-
vival time. The Galon study (138,139) concerned a biomarker that took the form of 
immune cells clustering around a tumor, where the goal of using this biomarker was 
to predict survival. The Morris study (140) also involved immune cells, and here the 
goal was to predict if a drug would be effective. This chapter also discloses use of gene 
arrays as a biomarker. Gene arrays are distinguished in that no single particular gene 
has a reliable prognostic value, but that a large collection of genes, having various unre-
lated functions (or even having unknown functions), can be used as a biomarker.

Although this textbook focuses mainly on oncology, C-reactive protein (CRP), 
which is mainly used as a biomarker for atherosclerosis, was also detailed above. CRP 
was detailed for a variety of reasons. First, there has been an increasing interest in using 
CRP as a biomarker for oncology. Second, the utility of CRP for oncology as well as 
for atherosclerosis provides an excellent teaching example regarding the principles set 
forth by Fleming and DeMets (141). It can be concluded that CRP is reasonable to 
use as an exploratory biomarker, suitable to use as an inclusion/exclusion criterion, 
reasonable to use as a basis for stratifying subjects into subgroups, and suitable for use 
in the clinic as a prognostic marker. However, in view of the lack of evidence that 
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