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d.  Clinical trials focusing on utility of a biomarker
It is almost a universal practice, in clinical trials, to stratify subjects according to the 
grade or stage of the disease or pathological lesion, gender, and study site (city or 
nation). During the event of allocation and randomization, study personnel ensure that 
the number of subjects in each of these subgroups for study drug subjects is equal to 
the number of subjects in each corresponding subgroup for control subjects.

But where the goal of a clinical trial is to assess value of a biomarker, study subjects 
are also stratified into a first subgroup where biomarker is highly expressed, and into a 
subgroup where biomarker expression is low. In this kind of study, it is typical for all 
subjects to receive exactly the same drug.

1.  Biomarkers in breast cancer – the Stratton study
Biomarkers relevant to breast cancer include BRCA1 gene, BRCA2 gene, human epi-
dermal growth factor receptor-2 (HER2), estrogen receptor, and progesterone receptor. 
Women with mutations in BRCA1 or BRCA2 are at increased risk for breast cancer 
(27). These women have a 50% chance of developing breast cancer. BRCA1 mutations 
also result in an increased risk for ovarian cancer and, in men, prostate cancer. Women 
screening positive for these mutations have the choice of frequent cancer surveillance 
by magnetic resonance imaging (MRI), chemoprevention, or pre-emptive mastectomy 
(28). Table 18.1 lists the contribution of BRCA1 mutations to ovarian cancer.

The following provides scientific background on BRCA1. BRCA1 is a 1,863 
amino acid protein, thus requiring a nucleotide messenger RNA containing 5,589 

Table 18.1  Contribution of BRCA1 mutations to ovarian cancera

Patient Mutation in BRCA1 gene

Breast cancer, age 50 Deletion of AA (adenine-adenine) at nucleotide 230
Ovarian cancer, age 38 4-base pair deletion at nucleotide 1942
Ovarian cancer, age 34 4-base pair deletion at nucleotide 3452
Breast cancer, age 38 Deletion of GT (guanine-thymine) at nucleotide 4287
Breast cancer, age 60 Conversion of C (cytosine) to T (thymidine) at nucleotide 4446,  

  resulting in a stop codon
Breast cancer, age 44 4-base pair deletion at nucleotide 5149
Ovarian cancer, age 44 Insertion of C (cytosine) at nucleotide 5382
Ovarian cancer, age 40 Deletion of G (guanine) at nucleotide 5629
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