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What is an indirect comparison ? 

Stent A Stent B Stent C 

Network 

analysis 



Problem formulation according to the 

PICO approach 

 
• Population of interest - eg elderly male >2 weeks after 

myocardial infarction)  

• Intervention (or exposure) – eg intracoronary infusion of 

progenitor blood cells 

• Comparison – eg patients treated with progenitor cells vs 

standard therapy 

• Outcome(s) – eg change in echocardiographic left ventricular 

ejection fraction from discharge to 6-month control 

 



Study selection: Systematic 

review 
• 1st - screening of titles and abstracts (BioMedCentral,  

clinicaltrials.gov, EMBASE, LILACS, and PubMed, 

Conference proceedings, Website) 

 

• 2nd – potentially pertinent citations are then retrieved as 

full reports and appraised according to prespecified and 

explicit inclusion/exclusion criteria 

 

• 3rd – studies fullfilling both inclusion and exclusion 

criteria, are then included in the systematic review 

 



Potentially relevant articles:

n=1,632

Articles requiring full review:

n=37

Articles meeting criteria:

n=11

Review of titles

and abstract

Full text review

Excluded: n=1,595

Not a comparison between DES:              n=1,455

Post-hoc, subgroup, follow up, or

pooled analyses of included trials: n=140

Excluded: n=26

Not a RCT: n=23

RCT with same polymer and drug:       n=1

RCT with no events:                             n=2

Palmerini et al. Circ Cv Int 2012 



Statistical pooling: fixed versus random 

effect method 

Biondi-Zoccai, Network Meta-Analysis: Evidence Synthesis with Mixed Treatment Comparison 2014 

One distribution of true effect 

Each trial is measuring the true effect 

Natural  random sampling variation 

Fixed effect method                  Random effect method 

 Acknokledges the occurrence of variation of true    

 effects among studies  

Mean effect of studies with their own distribution 



Data synthesis: effect size for 

dichotomus events 

• Relative risks (RR) are defined as the ratio of 
incidence rates, and are thus used for dichotomic 
variables). 

 

• Odds ratios (OR) are defined as the ratio of the odds 
(P/[1-P]) and also used for dichotomic variables. 

 

• Hazard ratio (HR) adjust for different duration of follow 
up and allow for data censoring. 

 

• The absolute risk difference (RD) is the difference 
between the incidence of events in the experimental 
vs control groups. Depends on the prevalence of 
disease and allows calculation of NNT (1/RD). 

 





Meta-analysis 

• …..the good 



Advantages of meta-

analyses 

•Quantitative synthesis with 

increased statistical power 

of the available evidence  
 

 



Meta-analysis in DES trials 

• At least 70 RCTs with almost 90.000 

randomized patients 

• Most studies have an nonferiority 

design 

• Many of them are underpowerd 

because of an imbalance between 

observed and expected events 

• Most of them have a composite 

endpoint 

• None was powered for stent 

thrombosis 
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Network meta-analysis: 49 RCTs and 

50,844 pts 

Palmerini et al. Lancet 2012;379:1393-402 



Stroke with PCI versus CABG: 14 RCTs 

Palmerini et al; JACC 2012 



DAPT trial 

Mauri et al, NEJM 2014 



Mortality with Extended Duration DAPT After 

DES: A Pairwise and Bayesian Network 

 Meta-Analysis of 10 RCTs and 31,666 Pts 

22% ↑ 

mortality 

with 

prolonged 

DAPT 

(p=0.02) 
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Palmerini T, Stone GW. Lancet 2015:on-line 



Advantages of meta-analyses 

 

• Application to any clinical research question 

 

• Thorough appraisal of the internal validity of 

primary studies 

 

• Explore clinical and statistical heterogeneity 

 



Meta-analysis 

• ……..the bad 



• The strength of a meta-

analysis is the strength of 

individual trials and of 

methods used 

Interpreting a meta-analysis 



Potential problem 



Mortality with DES vs BMS 

Observational studies  

Kirtane et al Circulation 2009 

RCT 





Meta-analysis: misleading results 

• …..and the ugly 

 

• Mixing apples with pears! 

      Dfferent type of study (obs. vs RCT) 

          Different clinical setting 

          Difference in endpoint definition 

          Different follow up duration 

          Different drug formulation 

            



Exploring statistical heterogeneity 

• Statistical heterogeneity is the variation in true 

treatment effect among patients within a single 

study or between different studies 



Statistical inconsistency 

• Statistical inconsistency (I2) has been recently introduced 

to overcome the risk of alpha and beta error of standard 

tests for statistical heterogeneity 

• It is computed as [(Q – df)/Q] x 100%, where Q is the chi-

squared statistic and df is its degrees of freedom 

        I2< 25%: low inconsistency 

        I2 between 25% and 50%: moderate inconsistency 

        I2 > 50%: severe inconsistency 

         

 



Mortality with Omega 3 fats 

Hooper et al; BMJ 2006 

Pts with or without CAD 

Purifed supplement/fish oil capsules   



Mortality in pts with STEMI: Different 

type of studies pooled 

Vlaar et al; JACC 2011 



8 DES trials 

1 BMS trial 

2 secondary prevention trials 

1 atrial fibrillation trial 

1 peripheral arterial disease trial  

1 trial with a mixed population (multiple RF or established CV disease 

Elmariah et al; Lancet 2014 

Different population and study design 



Potential problems 

• Meta-analysis is as strong as the studies that 

are included 

 

• Weakness and/or differences between 

included studies can sometimes be amplified  

 

• The sources of bias are not controlled by the 

method 

A good meta-analysis of badly designed  

studies will still  result in bad statistics 



What publication bias is: the file 

drawer problem 

• The publication of studies depends on the 

nature and direction of results 

 

• Positive studies are more likely to be 

published than negative studies 

 

• The results is that published studies are 

systematically different from unpublished 

studies 



Detection of publication bias: smaller 

studies have larger random error 



Publication bias 

• However, when small studies are 

predominately in one direction (usually 

the direction of larger effect sizes), 

asymmetry will ensue and this may be 

indicative of publication bias 



Exploring publication bias 

• Begg’s test 

 

• Egger’s test 

 

• Meta-regression on study size 



Effect of cilastazol on restenosis 

Biondi Zoccai et al, AHJ 2008 



Conclusions 

• The validity of a meta-analysis refers to the 

soundness of the original studies and the 

procedures used to combine them. 

• Although several potential limitation have been 

identified in these procedures, systematic 

reviews and meta-analyses succeed when 

researchers implement the correct methodology 

and enforce sound validity checklists. 

 

 


