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Ideal situation

 We have several studies for our PICO

 The results are homogeneous

 We perform a meta-analysis and calculate the pooled effect estimation 
 quantification of the effect

 We derive conclusions from this estimation 
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Common situation

 The results are too heterogeneous to meaningfully interpret the pooled effect estimation.

 If the heterogeneity can be explained, separate meta-analyses can be performed within the 
homogenous subsets

 Often heterogeneity is not explainable. Should we stop here?
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Common situation

 If an effect direction is recognizable, clear statements can be made regarding benefit or 
harms

  perform a qualitative evidence synthesis

 How to decide whether there is an effect direction or not?
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Conclusive effects

 Conclusive effect = a data situation in which it is possible to infer an effect, even though a 
common estimation of the effect is not meaningfully possible.
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not conclusive weight > 20% conclusive weight < 20%



Determinants of conclusive effects

 Presentation of the prediction interval (if at least 4 studies are available)

 Does it cover the zero effect?

 Direction of the individual study effects

 Weight of the studies in a (random effects) meta-analysis

 Statistical significance of the individual study effects

05/09/2023 G. Skipka, Cochrane Colloquium, London 6



Less than 4 studies

 No presentation of the prediction interval

 Conclusive effects are present if:

the effect estimations of 2 or more studies are unidirectional, and

 the overall weight of these studies is 80% or greater, and

 at least 2 of these studies show statistically significant results, and

 at least 50% of the weights of these studies is based on statistically significant results.
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At least 4 studies

 The prediction interval is presented

 Conclusive effects are present if:

 the prediction interval does not cover the zero effect, or

 the prediction interval covers the zero effect, but the conditions for a conclusive effect 
in less than 4 studies are met.
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Where do these specifications come from? 

 Unfortunately, we did not find anything helpful in the literature.

 But we saw the need to develop something. 

 Therefore, the methodologists in our institute examined many forest plots. 

 Then we formulated these criteria by consensus. 
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Conclusive effects: Moderately or clearly conclusive?
 Further classification of conclusive effects: moderately vs. clearly conclusive

 It depends on the number of studies.
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number of studies clearly conclusive moderately conclusive

2 conclusive effects ---

3 all studies show statistically 
significant results

not all studies show 
statistically significant 

results

4 or more

all studies show statistically 
significant results (in the 

same direction)
or

prediction interval does 
not cover the zero effect

prediction interval covers 
the zero effect



Why do we distinguish between clearly and moderately 
conclusive effects?

 Classification of the certainty of conclusions: proof, indication, and hint.

 In case of moderately conclusive effects: Reduction of the certainty of conclusions, e. g. 
from proof to indication.
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Examples
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Study A 4/460 30/443 17.9 0.12 [0.04, 0.35]
Study B 14/285 23/291 24.0 0.60 [0.30, 1.19]
Study C 170/4996 213/5007 31.1 0.79 [0.65, 0.97]
Study D 20/2073 56/2073 27.0 0.35 [0.21, 0.59]

95% prediction interval [0.05, 3.90]

0.01 0.10 1.00 10.00 100.00

Example 1
_
_

Heterogeneity: Q=19.16, df=3, p<0.001, I²=84.3%
favours Intervention favours Control

OR (95% CI)Study n/N
Intervention

n/N
Control

weight OR 95% CI

Study A 6/167 137/162 15.3 0.01 [0.00, 0.02]
Study B 24/784 439/719 31.0 0.02 [0.01, 0.03]
Study C 111/1808 1260/1753 39.5 0.03 [0.02, 0.03]
Study D 5/115 61/105 14.2 0.03 [0.01, 0.09]

95% prediction interval [0.01, 0.07]

0.00 0.03 1.00 31.62 1000.00

Example 2
_
_

Heterogeneity: Q=8.51, df=3, p=0.037, I²=64.8%
favours Intervention favours Control

OR (95% CI)Study n/N
Intervention

n/N
Control

weight OR 95% CI

moderately conclusive   indication of a benefit

clearly conclusive   proof of a benefit



Summary

 Often the results are too heterogeneous to meaningfully interpret the pooled effect 
estimation.

  A quantification of the effect size is not possible.

 However, if an effect direction is recognizable, clear statements can be made regarding 
benefit or harms.

  concept of moderately and clearly conclusive effects

 The determinants of conclusive effects are: number of studies, prediction interval, direction 
of estimations, weight of the studies, statistical significance of the study results.

 Publication: General Methods, IQWiG, Chapter 3.1.4

https://www.iqwig.de/methoden/general-methods_version-6-1.pdf
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Institute for Quality and Efficiency in Health Care (IQWiG

Thank you for your attention!

Questions and comments:

Guido Skipka

guido.skipka@iqwig.de
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