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Software 
Commercial 
- Stata ( meta, metan, metareg) 

 
- SAS  proc mixed, proc nlmixed,      

metadas macro 
- SPSS  

(macro from David Wilson, calls R) 
- Many specialist programs (CMA …) 
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Software 
Free 
- Revman (Cochrane.org) 
- R 
- OpenMeta-analyst (R, python) 
- Many more 
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Example 1 
Antidepressant response associated with a 
polymorphism 

Study RC RT NC NT RCC RCT RTT NCC NCT NTT Year
H et al. 2010 151 111 194 144 42 67 22 62 70 37 2010
P et al. 2007 874 670 322 322 253 368 151 74 174 74 2007
P et al. 2010 193 153 132 114 56 81 36 34 64 25 2010
Pu et al. 2013 349 59 114 36 147 55 2 42 30 3 2013
S et al. 2012 95 67 133 105 29 37 15 39 55 25 2012

R  responders 
N     non-responders 
C/T  alleles 
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Example 1 
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Example 1 
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Example 1 

RE Model
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Example 1 (fixed effect model) 
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Example 1 (fixed effect model) 

FE Model
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Example 1 (additive inheritance) 
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Example 1 (additive inheritance) 
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Example 2 BCG 

Colditz, G. A., Brewer, T. F., Berkey, C. S., Wilson, M. E., Burdick, E., Fineberg, H. V., & Mosteller, F. 
(1994)  Efficacy of BCG vaccine in the prevention of tuberculosis: Meta-analysis of the published literature.Journal 
of the American Medical Association, 271, 698–702. 

13 studies examining the effectiveness of the Bacillus Calmette-Guerin (BCG) 
vaccine for preventing tuberculosis 
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RE Model
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BCG  (meta regression) 
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BCG  (meta regression) 
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Baseline risk 
-  bivariate model 
Berkey, C. S., et al.(1995). A random-effects regression model 
for meta-analysis. Statistics in Medicine, 14, 395–411 

-  ML vs Baysian (… ML OK 
(asymptotically unbiased estimates) 
-  very limited improvement 
Arends L et al. Baseline risk as predictor of treatment benefit: 
three clinical meta-re-analyses. Statistics in Medicine 2000; 
19(24):3497– 3518. 
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BCG 
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RE Model
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Fig. 2: Venn diagrams disclosing modest concordance in the application of the 3 funnel-plot 
asymmetry tests to statistically significant results in the wider data set of 6873 meta-analyses 

(left) and in the restricted data set of 846 meta-analyses (right).  

Ioannidis J P , and Trikalinos T A CMAJ 2007;176:1091-
1096 

©2007 by Canadian Medical Association 
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Fig. 2: Venn diagrams disclosing modest concordance in the application of the 3 funnel-plot asymmetry tests to statistically significant results in the wider data set of 6873 meta-analyses (left) and in the restricted data set of 846 meta-analyses (right). Data inside the circles refer only to meta-analyses with significant results with the corresponding test (p < 0.10).



GWAS (…and NGS) 

Specific issues 
(i) assessment of Hardy–Weinberg equilibrium (HWE) and 
(ii) definition of genetic models. 
 
85% of genetic variation is accounted for by within-population inter-
individual differences, not by differences between groups 
 
'racial' differences in genetic risks may be spurious interpretations of the 
data. Small sample size, study design flaws or other biases13, 14, 20 may 
be more common reasons than true 'racial' heterogeneity for the 
observed discrepancies between studies addressing genetic risks. 

John P A Ioannidis Nature Genetics - 36, 1312 - 1318 (2004)  

http://www.nature.com/ng/journal/v36/n12/full/ng1474.html#B13
http://www.nature.com/ng/journal/v36/n12/full/ng1474.html#B13
http://www.nature.com/ng/journal/v36/n12/full/ng1474.html#B14
http://www.nature.com/ng/journal/v36/n12/full/ng1474.html#B14
http://www.nature.com/ng/journal/v36/n12/full/ng1474.html#B20






GWAS (…and NGS) 

Simulations of 5 meta analyses 
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T2D 

Pharmacogenomics February 2009, Vol. 10, No. 2, Pages 
Meta-analysis in genome-wide association studies 
Eleftheria Zeggini1,2 & John PA Ioannidis3,4,5† 
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T2D 

Pharmacogenomics February 2009, Vol. 10, No. 2, Pages 
Meta-analysis in genome-wide association studies 
Eleftheria Zeggini1,2 & John PA Ioannidis3,4,5† 
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GWAS (…and NGS) 

• Meta-analysis of genome-wide association studies has contributed to the 
discovery of most of the recently identified genetic risk factors for complex 
diseases. 

• Common meta-analytical approaches have been successfully applied; 
however, novel methods have been … 

• Heterogeneity in meta-analysis can be introduced from various sources and 
should not be disregarded. Several methods have … 

• … Tools other than P values may be useful for inference. 
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Take homes 

• Meta analysis available on many 
platforms. 

• Don’t over analyse small (<10) studies 
• Encouraging use of ES as well as 

significance 
• Winner’s curse:  small p ~ big IF 
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