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 IQWiG’s (former) approach to evidence synthesis: 
Frequentist methods of meta-analysis combined with qualitative evidence synthesis

 Approach is complex: model choice, qualitative evidence synthesis

Situation
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 qualitative evidence synthesis

 2 studies: common/fixed-effect meta-analysis
 3 or 4 studies: 

random-effects meta-analysis (Knapp-Hartung) if proper, otherwise
qualitative evidence synthesis

 ≥ 5 studies: random-effects meta-analysis (Knapp-Hartung)
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IQWiG’s former approach of evidence synthesis (in short)

01.07.2025 Bayesian random-effects meta-analysis with empirical heterogeneity priors generated from IQWiG reports



4

IQWiG’s former approach of evidence synthesis in case of 2-4 
studies (in detail)
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There is an overall effect if …
 all studies statistically significant (same direction, 5 % level), or
 ≥ 3 studies: 

have a subset of studies with effects in same direction and
- studies in subset have cum. weight > 80 % 
- stat. significant studies in subset have cum. weight > 50 %, or

 ≥ 4 studies: 
95 % prediction interval does not include null effect

Here, overall effect is non-quantifiable

(Schulz et al. 2022)

Qualitative evidence synthesis (QES)
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 Knapp-Hartung not informative
 QES: all studies point in the same direction, sign. studies have weight > 50 %

=> overall effect, non-quantifiable
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 IQWiG’s (former) approach to evidence synthesis: 
Frequentist methods of meta-analysis combined with qualitative evidence synthesis

 Approach is complex: model choice, qualitative evidence synthesis

 Difficulties in meta-analyses in situations with ≤ 4 studies

 Estimation of heterogeneity between studies unreliable

 Knapp-Hartung can lead to inflated confidence intervals of the pooled estimate

 Alternative of qualitative evidence synthesis does not permit the quantification of effects

 Adoption: Bayesian random-effects meta-analysis in certain situations

Situation
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Database of meta-analyses in IQWiG reports
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Most meta-analyses in our data
have less than 5 studies



Bayesian meta-analysis

Alternative: Bayesian meta-analysis in situations with few studies
(e.g. Friede et al. 2017, Bender et al. 2018)

Normal-normal hierarchical model
for 𝑘𝑘 studies with observations 𝑦𝑦𝑖𝑖 with standard error 𝜎𝜎𝑖𝑖

𝑦𝑦𝑖𝑖 ∼ 𝑁𝑁 𝜃𝜃𝑖𝑖 , 𝜎𝜎𝑖𝑖2 , 𝑖𝑖 = 1, … , 𝑘𝑘
𝜃𝜃𝑖𝑖 ∼ 𝑁𝑁 𝜇𝜇, 𝜏𝜏2 , 𝑖𝑖 = 1, … , 𝑘𝑘

𝜇𝜇, 𝜏𝜏2 ∼ 𝑃𝑃

Prior distributions

 Prior for 𝜇𝜇: improper uniform or normal, e.g. 𝜇𝜇 ∼ 𝑁𝑁(0, 102)

 Prior for 𝜏𝜏: choice is critical as the number of studies is small
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known parameters, unknown parameters



Prior distribution for heterogeneity parameter

 Informative prior distributions based on empirical information

 Turner et al. (2015) and Rhodes et al. (2015): 

 Empirical information from Cochrane Database of Systematic Reviews

 Bayesian model to derive posterior predictive distribution

 SMDs: log( 𝜏𝜏2) ~ 𝑡𝑡5 −3.44, 2.592

 ORs: 𝜏𝜏2 ~ 𝐿𝐿𝐿𝐿 −2.56, 1.742

 Röver et al. (2023): extended normal-normal hierarchical model for Bayesian random effects meta-
analysis to estimate the distribution of 𝜏𝜏2

 Lilienthal et al. (2024): 

 Application of Röver’s model to meta-analyses from IQWiG reports

 Distribution families: half normal (HN), log normal, exponential, half Cauchy, half logistic

 Effect measures: OR, RR, HR, SMD
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Prior distribution for heterogeneity parameter

 Recommendations for prior distributions based on IQWiG meta-analyses database
(Lilienthal et al., 2024)

 RR, HR:   HN(0.1)

 OR: HN(0.2)

 SMD: HN(0.3)
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Comparison

 Former approach (KH+QES) vs. Bayesian meta-analysis using the proposed priors
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RR HR OR SMD

P(Bayes result = KH+QES result) 90% 96% 90% 82%

P(Bayes effect | KH+QES no effect) 09% 03% 09% 08%

P(Bayes no effect | KH+QES effect) 13% 09% 16% 36%

 To avoid a large difference regarding effect decision:
Combination of Bayesian meta-analysis and qualitative evidence synthesis

Lilienthal et al., 2024
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 qualitative evidence synthesis

 2 studies: common/fixed-effect meta-analysis
 3 or 4 studies: 

random-effects meta-analysis (Knapp-Hartung) if proper, otherwise
qualitative evidence synthesis

 ≥ 5 studies: random-effects meta-analysis (Knapp-Hartung)
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IQWiG’s former approach of evidence synthesis (in short)
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 qualitative evidence synthesis

 2 studies: common/fixed-effect meta-analysis
 3 or 4 studies: Bayesian meta-analysis + qualitative evidence synthesis

 5 studies: random-effects meta-analysis (Knapp-Hartung)
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Bayesian meta-analysis

Qualitative evidence synthesis

effect

effect

no effect

quantifiable effect

non-quantifiable effect

no effect

no effect

New approach



Retrospective evaluation of the new approach

 Comparison of

 former approach (Knapp-Hartung +/- qualitative evidence synthesis) 

 new approach (Bayesian meta-analysis +/- qualitative evidence synthesis)

 Re-calculation of all meta-analyses of IQWiG reports

 3 or 4 studies

 not heterogeneous (p > 5%)

 resulting dataset: N = 437 meta-analyses

01.07.2025 Bayesian random-effects meta-analysis with empirical heterogeneity priors generated from IQWiG reports 12



01.07.2025 Bayesian random-effects meta-analysis with empirical heterogeneity priors generated from IQWiG reports 16



01.07.2025 Bayesian random-effects meta-analysis with empirical heterogeneity priors generated from IQWiG reports 17

former approach: effect, quantifiable
new approach: effect, quantifiable
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former approach: effect, non-quantifiable
new approach: effect, non-quantifiable
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former approach: no effect
new approach: effect, quantifiable
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former approach: effect, non-quantifiable
new approach: effect, quantifiable
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no change regarding effect and quantification: 
363/437 (83%)

282 no effect
077 quantifiable effect
004 non-quantifiable effect

change regarding effect: 
47/437 (11%)

41 no effect → effect
06 effect → no effect

change regarding quantification: 
27/437 (6%)

27 non-quantifiable → quantifiable
00 quantifiable → non-quantifiable

Bayesian random-effects meta-analysis with empirical heterogeneity priors generated from IQWiG reports



Conclusion

 IQWiG’s former approach for meta-analysis with few studies

 complex and elaborate

 resulting effects often non-quantifiable

 To use Bayesian meta-analysis, informative prior distributions for the heterogeneity
parameter were derived from a database of meta-analyses in IQWiG reports

 New approach combining Bayesian meta-analysis and qualitative evidence synthesis

 less complex

 higher rate of quantifiable effects: 83/114 -> 145/149

 applied since November 2024
 since then no report published with this data situation
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Thanks for joint work to

 Christian Röver & Tim Friede

 Former IQWiG employees Christoph Schürmann & Matthias Maiworm

 & all colleagues from Medical Biometry Department at IQWiG
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