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Meta-analysis:

Objective:
 

Understand what a meta-analysis is, how 
to interpret, and where to go for further guidance

Evidence-based medicine:  Clinical practice should 
follow the best supported information on outcomes.

Presumption–
 

no one definitive study as any study is 
unlikely to address all known and unknown sources 
of bias.



Meta-analysis is a systematic review and statistical 
analysis of data from studies relevant to the 
question.

Two major types:
1.  Studies themselves are “units”

 

of an analysis
2.   Subjects within studies are pooled

Should be as carefully planned as any other 
research project with a detailed, written protocol in 
advance and a priori definitions of eligibility for 
studies





For more information:  
Egger, Smith, Phillips.  Meta-analysis: Principles and 

procedures.  BMJ 1997:315;1533-1537 (series)

Simple issues:
1.  Inclusion criteria

a.  Independent of results
b.  Publication bias

2.
 

Statistical issues
a.  Big vs. small studies
b.  How present data

3.
 

Precision does not = truth if there is a systematic
bias.



Recent past:

Cox-2 inhibitors and risk of myocardial infarction

Next up:

Rosiglitazone
 

and cardiovascular events

Rosiglitazone
 

and pioglitazone
 

are potent 
inhibitors of peroxisome-proliferator

 
activator-

 receptor γ.
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Secondary data analysis:

Objectives:  

Open up possibilities for obtaining preliminary data

Consider the range of secondary data analysis in 
addition to meta-analysis



Benefits:

Data often available, therefore study should be 
cheap to perform.

Good way to work through the problems of the 
study design including case definition, 
controls, potential biases and develop 
statistical techniques.

Preliminary data for applications

Networking and collaborations



Asking for data:

Sharing and collaborating, not appropriating.

Most large studies have data resources available 
or have standard procedures for collaborations.

Creative add-ons to existing studies—nested 
studies—use the original sample to answer a 
different but related questions.  May involve using 
laboratory specimens.

Don’t be shy!



Sources of data:

Published statistics
Federal or local survey data (geocoding)
Computerized medical records
Industrial records

Published studies
Observation studies –

 
case/control 

Trials –
 

pre and post



Collected data –
 

new hypothesis –CRP and obesity
in children

National Center for Health Statistics - CDC



Novel marker –
 

measure change before and after 
intervention



Ridker
 

et al.  Nested case-control WHI
C-reactive protein and HRT-synergistic effect?

Novel marker in cases and controls--?? risk



Do statins reduce both lipids and CRP?





Result from clinical trial – lowering 
LDL cholesterol and CRP is synergistic



Downside:

Hypothesis-generating, power, compromises in 
design and problems of data-dredging

Easy to make errors because you didn’t design 
study-need to learn as much as you can before 
starting to use data

Statistical help

Still need to assess the validity of the results
Does the literature support your observation?
Is the result biologically plausible?
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Overview:

Your research question:  

What are the health effects of estrogen 
therapy for postmenopausal women?



Meta-analysis:  Estrogen use and CHD risk, 1991



Meta-analysis:  Estrogen and Breast Cancer, 1991



Can a meta-analysis reach the wrong conclusion??

Even if biologically plausible, may be wrong
Biases may overestimate benefit, underestimate risk

Healthy use selection bias
Better health=usage=better outcomes

Compliance bias
Good adherers=good health=good outcomes

Surveillance bias
See doctor more often=better outcomes

Survivor bias
Continue to use=better health=better outcomes



Participant selection:

Clinicians:  Clinical judgment-
 

I “know”
 

who I need.

Biologists:  Everything is already so uncontrolled
One person=all people

Why do you need to get it right?
Power
Participant recruitment/retention costs
Validity

What to consider?
Alternative explanations for outcome you hope for
Design study to minimize alternative explanations



Choosing subjects to address potential bias
THE HERS STUDY



EXCLUSIONS FROM HERS:



Participant selection:

On exposure:

Say HRT….

“Are you currently using HRT?”

Criteria:
What type of HRT?  [Is it really an HRT?]
Which formulation?  [Response may vary by type]
How long has it been taken?  
Taken continuously or intermittently?  [Years 
taken may affect the effect]
Has she taken the same type for the whole time?



Participant selection:

On “case”
 

status:

Defining a case also identifies your controls

You want your controls from the same reference 
population, but to truly differ from your cases in 
terms of the underlying feature you are studying

Mixing of “cases”
 

in your “control”
 

group pushes 
toward a null result!



HOW MANY WAYS TO IDENTIFY CHD?

Large, simple:  Told of MI by MD
Report of hospitalization for MI
Hospital records for MI
Pathognomonic

 
medications

Molecular epidemiology:
 

Cholesterol
Coagulation, inflammation 

markers
Adhesion molecules



Technoepidemiology:

Low tech:
 

MI on ECG (40% MI silent)
Ischemic pattern on ECG
Peripheral vascular disease by
ankle/arm blood pressure

Arterial pulse-wave velocity
Carotid thickening, 
distensibility, plaque

High tech:
 

Electron-beam CT for calcium
Angiography
Echo-wall motion studies
MRI studies of the heart or 
carotids









WHI Results for CHD and Breast Cancer



WHI Results for colorectal cancer and hip fracture



Updated meta-analysis of estrogen risks, 2003





Effects of raloxifene on cardiovascular events and breast 
cancer in postmenopausal women 

Raloxifene is a selective estrogen-receptor modulator 









For the class assignment, look over these ads 
from the Washington Post Health Section and 
elsewhere. 

Part 1
 

Grade the 6 ads for depression (starting 
with second ad).  Grade each ad on a scale of 
one (least) to five (most) for how likely you 
would be to enter this study if you were eligible.

Is the ad likely to catch your eye?  Is the ad clear 
as to what the study needs?  Is it clear what 
participation would mean?    



Depressed 1



Depressed 2



Depressed 3



Depressed 4



Depressed 5



Depressed 6


