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The theme of the 2009 Annual 

Meeting, chosen by 2008-2009 

ASCO President Richard L. 

Schilsky, MD, is: 

 

“Personalizing Cancer Care.”  

“Each patient with cancer is different—biologically, 

clinically, economically, and socially—and a one-size-fits-all 

approach to treating cancer is not optimal,” Dr. Schilsky 

said. “As oncologists, our focus has always been, and must 

remain, treating the patient, not the disease. We must each 

acquire the skills and make the commitment to do so in the 

optimal way.” 
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Tumor Markers 

• Tumor marker-based tests are integral to the 
practice of personalized cancer care  

• Need to apply same rigor in development of marker 
tests as we do for treatments 



N Engl J Med 367:435-44, 2012 

A Typical Therapeutic 
Trial Methods Section 



A Typical Tumor 
Biomarker Methods 

Section 

Potti, et al., N Engl J Med 355:570-80, 2006 

Why n= 89, 25, and 
84 from three 

groups? 

How were these 
patients treated? 
Does treatment 
affect results? 

Could you 
reproduce these 

data from this 
section? 

What was definition of 
these endpoints?  
Who determined them? 



Tumor Markers 

A bad tumor marker is as harmful as a 
bad drug! 

 Would you use a drug if: 

 You aren’t sure how it is mixed?  

 You aren’t sure what the concentration is?  

 You don’t have clinical data about how the drug might be 
useful? 

 You don’t have reliable clinical research data to determine 
how much efficacy it might have? 

 

 

 



Efforts to Facilitate Better Interpretation 
of Tumor Marker Literature 

McShane, et al., J Natl Cancer Inst 97:1180-4, 2005 
McShane, et al., J Clin Oncol 23:9067-72, 2005 
McShane, et al., Br J Cancer 93:387-91, 2005 
McShane, et al., Breast Cancer Res Treat 100:229-35, 
2006 

Altman, et al., BMC Medicine 10:2012 
Altman, et al., PLoS Med 9:e1001216, 2012 
  

Moore, et al., Biopreserv Biobank 9:57-70, 2011 
Moore, et al., Clin Chim Acta 413:1305, 2012 
Moore, et al., J Proteome Res 10:3429-38, 2011 
Moore, et al., Cancer Cytopathol 119:92-101, 2011 



Journal of Clinical Oncology 30:4223-32, 2012 

Efforts to Facilitate Better Interpretation 
of Tumor Marker Literature 



Tumor Biomarker Publications and Use: 
Definitions 

• Analytical Validity  
– Does the assay accurately and reproducibly measure 

what you say? 

• Clinical (or “Biologic”) Validity 
– Does the assay actually identify a biologic difference 

(“pos” vs. “neg”) that may or may not be clinically useful? 

• Clinical Utility 
– Do results of the assay lead to a clinical decision that has 

been shown with high level of evidence to improve 
outcomes?  

Teutsch S.M., et al.  Genet Med. 11:3-14, 2009 



Definitions 

• Analytical Validity  
– Does the assay accurately and reproducibly 

measure what you say? 

• Clinical (or “Biologic”) Validity 
– Does the assay actually identify a biologic difference 

(“pos” vs. “neg”) that may or may not be clinically useful? 

• Clinical Utility 
– Do results of the assay lead to a clinical decision 

that has been shown with high level of evidence 
to improve outcomes?  

Teutsch S.M., et al.  Genet Med. 11:3-14, 2009 



Analytical Validity 

 Pre-analytical Validity: BRISQ Criteria 
Data Elements Examples 

r 
Biospecimen type Serum, Urine 

Solid tissue, whole blood, or another product derived from a human being 

r 
Anatomical site Liver, Antecubital area of the arm 

Organ of origin or site of blood draw 

r 
Disease status of patients Diabetic, Healthy control 

Controls or individuals with the disease of interest 

r 
Clinical characteristics of patients Pre-menopausal breast cancer patients 

Available medical information known or believed to be pertinent to the condition of the biospecimens  

r 
Vital State of patients Postmortem 

Alive or deceased patient when biospecimens were obtained  

r 

Clinical diagnosis of patients Breast cancer 

Patient clinical diagnoses (determined by medical history, physical examination, and analyses of the biospecimen) 

pertinent to the study 

r 

Pathology diagnosis Her2-negative intraductal carcinoma 

Patient pathology diagnoses (determined by macro and/or microscopic evaluation of the biospecimen at the time of 

diagnosis and/or prior to research use) pertinent to the study 

r 
Collection mechanism Fine needle aspiration, Pre-operative blood draw 

How the biospecimens were obtained  

r 
Type of stabilization Heparin, On ice 

The initial process by which biospecimens were stabilized during collection  

r 
Type of long-term preservation Formalin fixation, freezing 

The process by which the biospecimens were sustained after collection  

r 
Constitution of preservative 10% neutral-buffered formalin, 10 USP Heparin Units/mL 

The make-up of any formulation used to maintain the biospecimens in a non-reactive state  

r 
Storage temperature -80 °C, 20 to 25 °C 

The temperature or range thereof at which the biospecimens were kept until distribution/analysis.  

r 
Storage duration 8 days, 5 to 7 years 

The time or range thereof between biospecimen acquisition and distribution or analysis.  

r 
Shipping temperature  -170 °C to  -190 °C 

The temperature or range thereof at which biospecimens were kept during shipment or relocation.  

r 
Composition assessment & selection Minimum 80% tumour nuclei & maximum 50% necrosis 

Parameters used to choose biospecimens for the study 

 Where is Specimen From? 

 How was Specimen: 

 Collected 

 Processed 

 Stored 

 Treated 



Analytical Validity 

 Technical and Biological Issues 

 How is the assay performed? 

 What type of specimen is required? 

 How accurately is the analyte measured? 

 Are measurements reproducible (within lab, between labs, 

between operators, between different portions of the 

specimen)? 

 Do different assay methods yield similar biomarker values? 

Assay Methods (#5 on Checklist):  

Specify the assay method used and provide (or reference) a detailed protocol, including 

specific reagents or kits used, quality control procedures, reproducibility assessments, 

quantitation methods, and scoring and reporting protocols. Specify whether and how 

assays were performed blinded to the study endpoint 

REMARK 



Definitions 

• Analytical Validity  
– Does the assay accurately and reproducibly measure 

what you say? 

• Clinical (or “Biologic”) Validity 
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Teutsch S.M., et al.  Genet Med. 11:3-14, 2009 



Clinical Validity 

 Is there an association between the biomarker and a 

clinical endpoint? 

 In what patient population? 

 In what clinical setting? 

 What clinical endpoint? 

REMARK 



Clinical Validity 

 Is there an association between the biomarker and a 

clinical endpoint? 

 Nature of the association/ magnitude of effect? 

 Form of marker 

 With continuous biomarker? 

 With dichotomized biomarker? 

 Prognostic vs. predictive 

 Does marker add information beyond standard 

variables? 

REMARK 



Clinical Validity 

 Was association established in statistically appropriate 

way? 

 Positive vs. Negative Cutoff determination 

Arbitrary 
 0 vs. any, or >10% pos, or Mean, Median 

 Mean + 2SD of normal (often done with circulating markers) 

 Mean of normal + sufficient to be above coefficient of variation of assay 

Data Driven 

 Cutpoint “optimization” to produce lowest p-value may create 

spurious associations 

 
 REMARK 
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When is a Marker Clinically Useful? 

 It is either prognostic or predictive 

 The magnitude of effect is sufficiently large that 

clinical decisions based on the data result in 

outcomes that are acceptable 

 Greater chance for benefit 

 Smaller toxicity risk 

 The estimate of magnitude of effect is reliable 

 Assay is reproducible 

 Clinical trial/marker study design is appropriate 

 Results are validated in subsequent well-designed 

studies 
Henry N.L., Hayes D.F.  Oncologist. 11:541-52, 2006 



Prognostic and Predictive Factors: 

What Are We Trying to Find? 

100% cure 
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When is a Marker Clinically Useful? 

 It is either prognostic or predictive 

 The magnitude of effect is sufficiently large that 

clinical decisions based on the data result in 

outcomes that are acceptable 

 Greater chance for benefit 

 Smaller toxicity risk 

 The estimate of magnitude of effect is reliable 

 Assay is reproducible 

 Clinical trial/marker study design is appropriate 

 Results are validated in subsequent well-designed 

studies Henry N.L., Hayes D.F.  Oncologist. 11:541-52, 2006 

Simon R., Paik S.,  & Hayes DF., J Natl Cancer Inst 101:1446-52, 2009 



Overview 

 
Gilbert S. Omenn, MD, PhD  

University of Michigan 

 

 



Evaluation for Clinical Utility and Use 



Tumor Markers: Carrots and Sticks 
 

 Clinical Research: Various Strategies to “Test the Test” 

 Prospective Clinical Trials: Marker is Primary 

Objective! 

 Sargent D.J., et al.  J Clin Oncol. 23:2020-7, 2005 

 Freidlin B., et al.  J Natl Cancer Inst. 102:152-60, 2010 

 Is a Prospective Trial Always Necessary? 

NO! But use of archived tissue must be done with rigor  

 Simon R.M., Paik S, Hayes DF.  J Natl Cancer Inst. 101:1446-52, 

2009 



Clinical Use 

FDA Approval/Clearance 

Tech Assessment, Practice Guidelines and Reimbursement Deem Adequate 

Retrospective/  
Prospective 
Study with 
Archived 

Specimens Prospective 
Clinical Trial;  

Marker does NOT 
direct patient 
management 

Prospective 
Clinical Trial;   
Marker directs 

patient 
management 

OR 

Adequate 
archived dataset 

does not exist 

 Recommended Pathways to Generate LOE I Data for 
Clinical Utility 

Generation of High Level Evidence for Intended Clinical Use of Tumor Biomarker Test 

I 

III II 

Sargent, et al., J Clin Oncol 23:2020-7, 2005 
Freidlin, et al., J Natl Cancer Inst 102:152-60, 2010 
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Clinical Design Issues 

REMARK 



Clinical Analytical Issues 

REMARK 



Conclusions/Discussion 

REMARK 



Prospective Registry of Tumor Biomarker Studies 

Andre, et al., Nat Rev Clin Oncol 8:171-6, 2011 

http://win.biomarkerregistry.org 

Prospective: Preferably registered in ClinicalTrials.gov 

For Prospective Retrospective Studies:  

http://win.biomarkerregistry.org/


Circulating Tumor Biomarker Studies 

“MONITOR Guidelines” 

Soletormos, et al., Clin Chem 59:52-9, 2013 

• Suggested Trial Designs 

• BRISQ and REMARK still pertain 



When is a Marker Clinically Useful? 

 REGARDLESS OF THE PATHWAY YOU 

CHOOSE TO GET TO THE ANSWER, YOU 

NEED TO USE THE SCIENTIFIC METHOD 

TO WALK DOWN IT! 

 

 

 LUCK IS NOT A GOOD STRATEGY IN GOLF 

OR SCIENCE…….. 



Tumor Markers: Carrots and Sticks 

• Research 

– Funding:  NCI Cancer Biomarkers Study Section 

www.cms.csr.nih.gov 

– Tumor Marker Study Registry (=clinicaltrials.gov): 

 (Andre, F., et al.; Nat Rev Clin Oncol; 2011) 

• Publication:  Recommended Guidelines  

• BRISQ: Moore HM, Kelly AB, Jewell SD, et al. Biospecimen Reporting for 

Improved Study Quality (BRISQ). J Proteome Res 2011. 

• REMARK:  Mcshane et al, REporting Recommendations for Tumor 

MARker Prognostic Studies (REMARK) J Clin Oncol, 2005 

• MONITOR: Soletormis et al. Design of Tumor Biomarker–Monitoring 

Trials: A Proposal by the European Group on Tumor Markers. Clin Chem 

2013 



Thanks to Many Colleagues 

•Co-authors of Vicious Cycle 

•ASCO TM Guidelines Committee 

•Steve Gutman; Formerly FDA, 

•Richard Simon; NCI 

•Lisa McShane; NCI 
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