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Goals

• Feasibly and reasonably evaluate or 

simulate treatment effects that are 

evolving rapidly

– Network meta-analysis

– Hierarchical Bayesian meta-analysis

– Registries

– Computer simulation models



Technological Advances
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Jones DS Isis 2000;91:504-41; AHA Heart Disease and Stroke Statistics – 2003 Update

1980: 150,000 CABG’s $15-20,000 $2 billion or 1% of health expenditure



A Heart with 67 Stents

• Plain Old Balloon 

Angioplasty 1977

• Bare Metal Stent 

1986

• Drug Eluting Stent 

(steel) 1999

• 2nd generation DES 

(cobalt) 2005

Khouzam RN JACC 2010;56; Garg S JACC 2010;56(suppl S):S1-S42



Network Meta-analysis to Assess 

Technological Advances

• For non-acute CAD, 20-year synopsis of 

PTCA, BMS, DES, and medical therapy

• Random effects meta-analyses 

summarized head-to-head (direct) 

comparisons

• Network meta-analyses integrated 

direct and indirect evidence

Trikalinos T Lancet 2009;373:911-8



Indirect Meta-analysis for 

Comparative Efficacy

• Compare 2 active  

interventions thru a  

common comparator

• In 41/44 meta-analyses, 

indirect comparisons 

not significantly different 

from those of direct 

comparisons

• 3/44 significant 

discrepancy (P < 0.05)

Bucher HC J Clin Epi 1997;50:683-91; Song F BMJ 2003;326:472-6; 
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Network Meta-analysis for 

Comparative Efficacy

• Indirect comparison 

between DES & MED

• Assumes transitivity

• Disagreement 

between direct and 

indirect assessed by 

incoherence of the 

network

Trikalinos T Lancet 2009;373:911-8



Network Meta-analysis for 

Comparative Efficacy

Trikalinos T Lancet 2009;373:911-8



Efficacy and Bias and 

Effectiveness

• Hierarchical Bayesian meta-analysis of 
BMS vs. PCTA

• If restenosis, repeat intervention 78% of 
PTCA vs. 69% of BMS

• Difference in repeat angioplasty falls 
from 6.8% (CI 5.1-8.4%)  to 2.1% (CI 
—1.6 to 6.0)

• Efficacy: mandatory repeat angiogram

Brophy JM Ann Intern Med 2003;138:777-86



Comparative Safety 

Registries: SCAAR

Forbert DE JACC 2009;53:1660-67



Comparative Safety Meta-

analysis: DES vs BMS Mortality

Nordmann AJ Eur Heart J 2006;27:2784-814; Ryszard Rokicki FDA 2006

“When changing one word can save a life: bare instead of eluting”



Network Meta-analysis for 

Comparative Efficacy

Trikalinos T Lancet 2009;373:911-8; Garg S JACC 2010;56(suppl S);S43-S78

Metallic DES with durable polymers

DES with biodegradable polymers

Nonpolymeric DES

Dual polymer-free DES

Novel coatings

Biodegradable stents

Self expanding stents

Dedicated bifurcation stents

Drug eluting balloons



“Essentially, all models are 

wrong, but some are useful.”

-George EP Box

“Our advice: Beware of geeks 

bearing formulas,

-Warren Buffet



Clinical Decision Making 

Models

Structure of the Problem

Likelihood of Outcomes

Values of the Outcomes

Process

Decision and Action

Decision Tree

Probabilities

Utilities

Evaluating the Decision Tree

Predictive Models

Data Sets

Quality of Life

Preferences

Literature &

Policy Guidelines

Patient Care Choices





Value of Information
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Trikalinos T AHRQ Future Needs



Incidentalome: A Threat to 

Genetic Medicine
• Suppose a genetic test has a sensitivity and 

specificity of 99.9%

• Probability of disease = 1 in 1000 if family hx 
and 1 in 100,000 if no family hx

• Screen 1000 Fam Hx 1 True+ and 1 False+

• Screen 10 million No Fam hx 100 True+ 
and 10,000 False+

• Screen for 10,000 genes and Specificity = 
99.99% 63% will have a False Positive

Kohane IS JAMA 2006;296:212-5



Learning System, Value of 
Information, Patient Preferences 
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Sepucha K Med Care Res Rev 2009;66:53S-74S; Califf RM Health Aff 2007;27:62-74



Conclusions

• Rapidly evolving medical technology will 

accelerate

• Available methodologies include 

network meta-analysis, Hierarchical 

Bayesian meta-analysis, registries 

computer simulation models

• Developing a learning healthcare 

system to address uncertainty, 

uniqueness and value conflict



PCI vs. Medical Therapy

• Improved medical therapy (beta blocker, 

statin, ACEI, anti-platelet)

• No difference in deaths or MI

• PCI

– Angina benefit for 6 to 

24 mos but not 36 mos

– Fewer subsequent PCI 

or CABG

Trikalinos T Lancet 2009;373:911-8; Boden WE N Engl J Med 2007; 356:1503-16; Weintraub WS N 

Engl J Med 2008;359:677-87



Should where you live affect 

your likelihood of CABG?

www.dartmouthatlas.org

4-fold variation in likelihood of CABG



What Do PCI/CABG Patients 

Believe?
• 88% substantially or greatly ↓ risks

– 75% prevent MI & 71-83% prolong life

– Expect 10 year increase in life expectancy

• But CABG vs. Medical therapy actually 
suggest

– 19 months gain for left main disease

– 6 months for 3-vessel disease

– 2 months for 1- or 2-vessel disease

Holmboe ES J Gen Intern Med 2000;15:632-7; Kee F Qual Health Care 1997;6:131-9; Yusuf S 

Lancet 1994;344:563-70; Whittle J Am Heart J 2007;154:662-8



What do Patients Know?

• MD & patient agreement regarding 

survival benefit no better than chance

• Poor agreement regarding likelihood of 

symptom improvement

• Patients 4-times more likely to believe 

PCI would prevent MI or MI fatality

• 52% correctly answered only ≤1 out of 5 

knowledge questions (29% mean)
Whittle J et al Am Heart J 2007;154:662-8; Wong JB et al J Am Coll Cardiol 2009;53(suppl 1):A368-

9; Rothberg Ann Intern Med 2010;153:307-13


