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Predictive (predisposition) testing  

Likelihood (chance) that a person without clinical 
signs and symptoms of disease will eventually 
develop it 

Predisposition 



Genetic tests for complex diseases  

o Familial 

• Breast and ovarian cancer (HBOC) – BRCA1/2 

• Colorectal cancer (Lynch syndrome) – MMR genes 

• Hypercholesterolemia (FH) - LDLR/APOB 

o Thrombophilia – F5 

o Hemochromatosis – HFE 

o Celiac disease - HLA 

 



ACCE model 

ACCE Model List of 44 Targeted Questions Aimed at a Comprehensive Review of 
Genetic Testing:  http://www.cdc.gov/genomics/gtesting/ACCE/acce_proj.htm 

Framework for 
evaluating genomic 

tests 

1997 U.S. Task force on 
genetic testing 



Analytic validity 

o How accurately and 
reliably the laboratory 
assay measures the 
genotype (sensitivity and 
specificity of lab test for 
mutation) 

CLIA (Clinical Laboratory 
Improvement Amendments ) 
 

Qualifications of lab personnel 
QC and testing procedures 



Clinical validity 

o How consistently and accurately the 
test detects or predicts the disease 

Truth 
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Impor tant  Test  Metr ics :  Sensi t iv i ty  and 

Speci f ic i ty  

Clinical Sensitivity 
 
Among people with 
disease, how many test 
positive 

Clinical Specificity 
 
Among people without 
disease, how many test 
negative 

✓ 

✓ 

✓ 
✓ ✓ 

✓ 

Sensitivity and specificity are characteristics of the test 
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Positive Predictive Value (PPV) 

Among those with a positive test 

✓ ✓ ✓ ✓ ✓ ✓ ✓ 

E.g. BRCA1 mutations: 
~60% chance of 
developing breast 
cancer by age 80 

How many will develop disease (penetrance) 

✓ ✓ ✓ 

Characteristic of both 
test and population 



Negative Predictive Value (NPV) 

Among those with a negative test 

o Characteristic of both test and population 

o High NPV is good for ruling out disease 

o e.g. HLA-DQ test has 100% NPV for celiac disease 

x 

How many will remain disease-free 

x x x x x x x x x 



Clinical utility  

Does it improve health outcomes? 
• Change in care to reduce or prevent disease, death, disability 

through use of efficacious treatment or intervention 

• Does the test result in equivalent care, but faster results, at 
less cost, or less invasively? 

Balance of benefits and risks 
• Benefits/risks – to individual, families, society 

• Benefits – includes disease reduction, reproductive planning; 
psychological 

• Risks - psychological, social and economic 



Application of  ACCE framework 



Continued…. 

Segal JB, et. al. Outcomes of Genetic Testing in Adults with a History of Venous Thromboembolism 
Evidence Reports/Technology Assessments, No. 180       http://www.ncbi.nlm.nih.gov/books/NBK44591/ 



Impor tance of  eva luat ion f rameworks  

o ACCE not only framework 

o Evidence-based, but evidence often sparse 

o Important for:  
• Insurance coverage decision 

• Clearance by FDA (when regulated) 

• Uptake by physicians 

o In absence of formal ‘reports’, healthcare 
providers should be comfortable evaluating 
the merits of genetic tests 



Cases scenarios 


