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OverviewOverview

•• TEC perspective and processTEC perspective and process

•• Frameworks for assessing diagnostic testsFrameworks for assessing diagnostic tests
–– Indirect evidence vs. direct evidenceIndirect evidence vs. direct evidence

–– Examples: imaging, genetic testingExamples: imaging, genetic testing

–– Predictive, diagnostic, prognostic, pharmacogenomicPredictive, diagnostic, prognostic, pharmacogenomic

–– Quality appraisal of methods, analysis, reporting Quality appraisal of methods, analysis, reporting 

•• CostCost--effectiveness and affordabilityeffectiveness and affordability
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Blue Plans cover every community in the nationBlue Plans cover every community in the nation

• 100 million 
members

• Contract with 90% of 
hospitals, 80% of 
doctors

• 39 Blue Cross and 
Blue Shield Plans

• Largest processor of 
Medicare claims in 
the nation

• 4-million member Federal Employee 
Program – Largest private health 
insurance product in world

BCBSABCBSABCBSA

Covering AmericaCovering America



3©© 2007 Blue Cross Blue Shield Association. All Rights Reserved.2007 Blue Cross Blue Shield Association. All Rights Reserved.

Technology assessment supports health plans and other Technology assessment supports health plans and other 
stakeholders in developing evidencestakeholders in developing evidence--based policiesbased policies

Medical Policy
• Based on 

scientific 
evidence

• Costs and 
coverage NOT 
considered

Coverage Policy
• Determined by 

purchasers of 
health plan 
products

• Cost-
effectiveness 
considered

Payment Policy
Contract between 

health plans and 
medical 
professionals 
and providers
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•• Rigorous assessment of clinical evidenceRigorous assessment of clinical evidence

•• Independent Expert Medical PanelIndependent Expert Medical Panel
–– Academic clinical researchers Academic clinical researchers 

(Harvard, Stanford, Johns Hopkins)(Harvard, Stanford, Johns Hopkins)

–– Specialty society appointeesSpecialty society appointees

–– Only 4 of 17 votes are Plan cliniciansOnly 4 of 17 votes are Plan clinicians

•• Does this technology improve health?Does this technology improve health?

Technology Evaluation CenterTechnology Evaluation Center
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Technology Evaluation CenterTechnology Evaluation Center

•• 300+ technology assessments300+ technology assessments

33--year inventory atyear inventory at www.bcbs.com/tecwww.bcbs.com/tec

•• Articles in prestigious medical journalsArticles in prestigious medical journals

–– Annals of Internal MedicineAnnals of Internal Medicine
–– Journal of the National Cancer InstituteJournal of the National Cancer Institute
–– Journal of the American College of SurgeonsJournal of the American College of Surgeons

•• Agency for Healthcare Research and Quality (AHRQ)  Agency for Healthcare Research and Quality (AHRQ)  
EvidenceEvidence--based Practice Center  based Practice Center  
www.ahrq.gov/clinic/epcix.htmwww.ahrq.gov/clinic/epcix.htm

http://www.bcbs.com/tec
http://www.bcbs.com/tec
http://www.ahrq.gov/clinic/epcix.htm
http://www.ahrq.gov/clinic/epcix.htm
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TEC Focus on GenomicsTEC Focus on Genomics

•• Gene Expression Profiling of Breast CancerGene Expression Profiling of Breast Cancer

•• Genetic Testing for Long QT Syndrome Genetic Testing for Long QT Syndrome 

•• Horizon Scan: Cardiovascular PharmacogenomicsHorizon Scan: Cardiovascular Pharmacogenomics

•• Horizon Scan: Cancer Pharmacogenomics Horizon Scan: Cancer Pharmacogenomics 

•• Horizon Scan: Genomics of Neurologic DisordersHorizon Scan: Genomics of Neurologic Disorders

•• Assessing Genomic Biomarkers for Disease Assessing Genomic Biomarkers for Disease 
Predisposition, Prognosis, or Predicting Response to Predisposition, Prognosis, or Predicting Response to 
TherapyTherapy

Source: www.bcbs.com/tec

http://www.bcbs.com/tec
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SixSix--Tiered ModelTiered Model
A Continuum for Efficacy A Continuum for Efficacy 

•• Level 1:  Technical efficacyLevel 1:  Technical efficacy Pretty PicturePretty Picture

•• Level 2:  Diagnostic accuracy efficacyLevel 2:  Diagnostic accuracy efficacy Improved AccuracyImproved Accuracy

•• Level 3:  Diagnostic thinking efficacyLevel 3:  Diagnostic thinking efficacy Improved DiagnosisImproved Diagnosis

•• Level 4:  Therapeutic efficacyLevel 4:  Therapeutic efficacy Improved TreatmentImproved Treatment

•• Level 5:  Patient outcome efficacyLevel 5:  Patient outcome efficacy Improved HealthImproved Health

•• Level 6:  Societal efficacyLevel 6:  Societal efficacy Improved EfficiencyImproved Efficiency

Fryback & Thornbury (1991) Med Dec Making, 11:88-94

ParaphrasedParaphrased

Source: www.bcbs.com/tec

http://www.bcbs.com/tec
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The ACCE evaluation process for genetic The ACCE evaluation process for genetic 
testingtesting

From the CDC 
Office of 
Genomics and 
Disease 
Prevention

http://www.cdc.gov/
genomics/gtesting/
ACCE.htm

Evaluation

Implications

Impediments)

Economic

http://www.cdc.gov/
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In an ideal worldIn an ideal world…… Direct EvidenceDirect Evidence

No Test

Test

Randomize

Treat accordingly

Treat accordingly

Measure
Outcomes

Measure
Outcomes

Compare
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Diagnostic 
Performance

of Test

Effect on 
Patient 

Management

Effect on 
Health 

Outcomes

Criterion for
positive test

Patient 
Populations

Explicit Strategy:
•Avoid other tests
•Avoid invasive procedure
•Change treatment

Reality:  Indirect Evidence

Balance of 
Benefits 
and Harms
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Diagnostic study qualityDiagnostic study quality
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CTA

Sensitivity
Specificity

PPV
NPV

No Stenosis 
Avoid Cath

Stenosis
OR

Nondiagnostic:
Get Cath

Number of 
caths avoided?

Effect of false-
negative CTA?

Effect of added 
radiation?

Effects of 
extracardiac 
findings?

Suspected CAD 
referred for 
angiography

Test threshold
stenosis >50%

CTA to avoid conventional angiography
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What is the balance of benefits and harms?What is the balance of benefits and harms?

Patients with IntermediatePatients with Intermediate
Risk of CADRisk of CAD

CardiacCardiac
CTACTA
oror

Angio?Angio?

chance of nondiagnostic chance of nondiagnostic 
CTA studyCTA study

NonDxNonDx

TPTP

FPFP

TestTest--

Most patients must get BOTH CTA and angioMost patients must get BOTH CTA and angio

10% may be 
false negative

TrueTrue
NegativeNegative
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LQT test vs. 
clinical criteria

No true gold 
standard

LQT test more 
“sensitive”

LQT+ start beta-
blockers

LQT - dx no 
LQTS

Confidence LQT-
known family 
mutation

Qualitative 
Conclusions

Beta-blocker low 
risk intervention

Observational 
evidence LQTS 
population

Potential 
catastrophe 
untreated

Family history

Suspect LQTS

Genetic Test Long QT Syndrome



16©© 2007 Blue Cross Blue Shield Association. All Rights Reserved.2007 Blue Cross Blue Shield Association. All Rights Reserved.

Leap of Inference?Leap of Inference?

Observational 
data linking 
genotype to 
phenotype

• Retrospective

• Small studies

• Selected patients

• Multigene complexity

• Metabolic complexity

• Gene-environment interaction

• Personalized 
medicine

• Cost 
containment

• Information 
Infrastructure

• Rigorous evaluation of utility

• Regulation of genetic testing
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National Lung Screening TrialNational Lung Screening Trial

X-ray

Spiral CT

Randomize

Treat accordingly

Treat accordingly

mortality

mortality

Compare
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Biases in Lung Cancer Screening EffectivenessBiases in Lung Cancer Screening Effectiveness

Source: http://www.cancer.gov/nlst/what-is-nlst

http://www.cancer.gov/nlst/what-is-nlst
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Personalized 
warfarin dose

Prevent
clots

Prevent
bleeding

????????????

Other 
enzymes

Age

Co-existing 
disease

Clotting factor 
genetic variant Diet

Other drug
interactions

Genotyping

Direct evidence for diagnostics:  Direct evidence for diagnostics:  
Genotyping for warfarin doseGenotyping for warfarin dose

VKORC1 and CYP2C9 genetic 
variants account for one-third to 
one-half of the variability in stable 
warfarin dose (in European 
Caucasians)

Need different starting 
warfarin dose –
how different?
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Direct evidence for diagnostics:  Direct evidence for diagnostics:  
Genotyping for warfarin doseGenotyping for warfarin dose

•• Prospective trials of dosing algorithms are needed to determine Prospective trials of dosing algorithms are needed to determine 
impact of personalized warfarin starting dose on bleeding impact of personalized warfarin starting dose on bleeding 
outcomes compared to standard dosing.outcomes compared to standard dosing.

•• Several trials are underway.  Several trials are underway.  ExamplesExamples::
–– CReating an Optimal Warfarin Nomogram (CROWN) Trial CReating an Optimal Warfarin Nomogram (CROWN) Trial 

(NCT00401414) (NCT00401414) 

–– PRospective Evaluation Comparing Initiation of Warfarin StrategiPRospective Evaluation Comparing Initiation of Warfarin StrategiEs Es 
(PRECISE) Trial (NCT00377143) (PRECISE) Trial (NCT00377143) 

–– Variability in response to warfarin: a prospective analysis of Variability in response to warfarin: a prospective analysis of 
pharmacogenetic and environmental factors (funded by the UK pharmacogenetic and environmental factors (funded by the UK 
Department of Health)Department of Health)

–– MedcoMedco--Mayo Clinic collaborationMayo Clinic collaboration

–– A large NHLBI study, scheduled to begin next year, will randomizA large NHLBI study, scheduled to begin next year, will randomize 2000 e 2000 
patients at 15 clinical sites to three approaches to warfarin thpatients at 15 clinical sites to three approaches to warfarin therapy erapy 
initiation  initiation  
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Cost, costCost, cost--effectiveness and effectiveness and 
affordability affordability 

•• Clinical effectiveness is cornerstone of Plan medical and Clinical effectiveness is cornerstone of Plan medical and 
coverage policy coverage policy 

•• New technologies may bring small benefit at high costNew technologies may bring small benefit at high cost

•• CostCost--effectiveness and affordability are pressing issueseffectiveness and affordability are pressing issues

•• TEC is leading and educating on costTEC is leading and educating on cost--effectiveness analysis effectiveness analysis 
methodsmethods

•• But no clear costBut no clear cost--effectiveness threshold: can you afford effectiveness threshold: can you afford 
everything that is a everything that is a ““good buygood buy””??
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Increases in Health Insurance Premiums Increases in Health Insurance Premiums 
Compared to Other Indicators, 1988Compared to Other Indicators, 1988--20072007
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Among Firms Offering Health Benefits, Distribution of Firms OffeAmong Firms Offering Health Benefits, Distribution of Firms Offering ring 
the Likelihood of Making the Following Changes in the Next Year,the Likelihood of Making the Following Changes in the Next Year,
20072007
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SummarySummary

•• Health plans want to make evidenceHealth plans want to make evidence--based decisionsbased decisions

•• Considerable challenges in obtaining good evidence on Considerable challenges in obtaining good evidence on 
outcomes interventions and testsoutcomes interventions and tests

•• Indirect evidence based on performance  where evidence Indirect evidence based on performance  where evidence 
chain well understoodchain well understood

•• Complex associations and intervening variables call for Complex associations and intervening variables call for 
direct evidencedirect evidence

•• CostCost--effectiveness and affordability are pressing concernseffectiveness and affordability are pressing concerns
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Naomi Aronson, Ph.D.
Executive Director, Technology 
Evaluation Center
Director, Evidence-based Practice Center
Blue Cross Blue Shield Association
312.297.5530
naomi.aronson@BCBSA.com
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