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Seeing the Forest for the Trees

Meta-Analysis 
Without 
Missing 
the
 
Plot



Plan for this session

1. Overview of different review types & their purposes
2. Systematic reviews: Key ingredients & best practices
3. Meta-analysis: The 2 reasons to meta-analyze (with 

examples)
4. Special topics in meta-analysis: Beyond the forest plot
• Bayesian
• Individual participant data
• Network



Key tools & references

Cochrane Handbook: training.cochrane.org/handbook/current 

Covidence: guides.library.ubc.ca/covidence 

MiniMeta: minimeta.net/ 

PRISMA 2020 reporting checklist: prisma-statement.org/prisma-2020 

ROBUST-RCT risk of bias tool: bmj.com/content/388/bmj-2024-

081199 

https://training.cochrane.org/handbook/current
https://guides.library.ubc.ca/covidence
https://www.minimeta.net/
https://www.prisma-statement.org/prisma-2020
https://www.prisma-statement.org/prisma-2020
https://www.prisma-statement.org/prisma-2020
https://www.prisma-statement.org/prisma-2020
https://www.prisma-statement.org/prisma-2020
https://www.bmj.com/content/388/bmj-2024-081199
https://www.bmj.com/content/388/bmj-2024-081199
https://www.bmj.com/content/388/bmj-2024-081199
https://www.bmj.com/content/388/bmj-2024-081199
https://www.bmj.com/content/388/bmj-2024-081199


1: Overview of different review 
types & their purposes



Types of reviews

Natl Med J India 2004;17:86-95

Pooled analysis
(meta-analysis without systematic review)



Comparison of major review types
Narrative review Systematic review Scoping review



Comparison of major review types
Narrative review Systematic review Scoping review

Purpose Usually broad questions Specific, focused 
question (”PICO”)

Map out a topic/concept, 
identify knowledge gaps



Comparison of major review types
Narrative review Systematic review Scoping review

Search strategy Usually not described; 
often focused on 

published, high-impact 
articles

Exhaustive, transparent, 
reproducible; often 

includes unpublished 
articles

As with systematic 
reviews; sometimes 

broader/more iterative

PLOS ONE 2023; https://doi.org/10.1371/journal.pone.0291061

https://doi.org/10.1371/journal.pone.0291061


Comparison of major review types
Narrative review Systematic review Scoping review

Study eligibility 
criteria

Vague Explicitly stated;
Specific, narrow

Explicit stated; often 
broad/inclusive 

(especially of design)

PLOS ONE 2023; https://doi.org/10.1371/journal.pone.0291061

https://doi.org/10.1371/journal.pone.0291061


Comparison of major review types
Narrative review Systematic review Scoping review

Quality/risk of bias 
assessment

Usually none Core component; 
standardized

Not usually done, unless 
key gap to explore

Turgeon, et al. EHJ – CVP 2024;10(5):454-64 https://doi.org/10.1093/ehjcvp/pvad101

https://doi.org/10.1093/ehjcvp/pvad101


Comparison of major review types
Narrative review Systematic review Scoping review

Data synthesis Narrative Structured, quantitative
± meta-analysis

Typically descriptive, 
thematic, visual



2: Systematic reviews: Key 
ingredients & best practices



Key steps to conduct a systematic 
review

J Am Coll Clin Pharm 2021;4:849-54



Key steps to conduct a systematic 
review: Tools & tips

J Am Coll Clin Pharm 2021;4:849-54

Key team members:
• Librarian for the search
• Meta-analyst/statistician for 

the analysis

Covidence or Rayyan 

Risk of bias tools for RCTs:
• Cochrane RoB2
• ROBUST-RCT tool



Key steps to conduct a systematic 
review vs critical appraisal

J Am Coll Clin Pharm 2021;4:849-54
Users’ Guides to the Medical Literature 2015 (3rd ed)



AI for evidence synthesis (in 2025)?

2025 systematic review (done by humans)
• 19 studies performing various SR tasks
• 17 used ChatGPT (various models, including 4o)
• Comparator: Human experts
• Task success:

• Searching: Missed 68-96% of relevant studies
• Screening: 8-71% error rate for titles/abstracts & 4-46% for full-text
• Data extraction: 4-31% error rate
• Risk of bias assessment: 10-56% error rate

• Authors’ quote:

Research Synthesis Methods 2025;16:601-19
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3: Meta-analysis: The 2 reasons 
to meta-analyze & examples



There are 2 reasons to meta-analyze:
#1. Increase power & precision
Combine data across studies that address a sufficiently similar 
PICO

Detect effects that may not be apparent in individual studies
• Death, when individual studies focused on broader composite endpoint
• Clinical endpoints, when individual studies focused on surrogates
• Safety, specific harms

Result: Smaller p-values, narrower confidence intervals around 
effect size vs individual studies

J Am Coll Clin Pharm 2021;4:1170-8



E.g. 1, mortality: Prolonged vs intermittent 
infusions of IV antibiotics & mortality

Chaudhari I, et al. In press



E.g. 2, underpowered secondary outcome: 
Incretin mimetics in HFmrEF/pEF & CV death/HFH

J Cardiac Fail 2025;31:1076-80



E.g. 3, harms: Risk of incident diabetes 
with statin vs control in 13 RCTs

Lancet 2010;375:735-42



There are 2 reasons to meta-analyze:
#2. Identify & explain inconsistency
• Detect differences in effect between studies (statistical 

heterogeneity)
• Visual differences apparent in the forest plot
• Test for heterogeneity (e.g. I2)

• Explain heterogeneity
• Meta-regression
• Sensitivity analyses (e.g. trial-level subgroup analysis, leave-one-out analysis)

• Explore subgroup differences, aka heterogeneity of treatment effect 
• Ideally within & between studies

J Am Coll Clin Pharm 2021;4:1170-8



E.g. 4, confirm consistency: Cryoablation vs 
antiarrhythmic drugs in early AF & quality of life

Andrade, et al. JACC 2021;78:914-30



E.g. 5, heterogeneity: Timing of BP-lowering med 
administration & trial-level risk of bias

Turgeon et, al. CJC 2025. In press.



E.g. 5, heterogeneity: Timing of BP-lowering med 
administration & trial-level risk of bias

Turgeon et, al. CJC 2025. In press.



E.g. 5, heterogeneity: Timing of BP-lowering med 
administration & trial-level risk of bias

High/some RoB:
HR 0.43 (0.26-0.72)

Low RoB:
HR 0.94 (0.86-1.03)

Turgeon et, al. CJC 2025; https://onlinecjc.ca/article/S0828-282X(25)01011-6/fulltext 

https://onlinecjc.ca/article/S0828-282X(25)01011-6/fulltext
https://onlinecjc.ca/article/S0828-282X(25)01011-6/fulltext
https://onlinecjc.ca/article/S0828-282X(25)01011-6/fulltext
https://onlinecjc.ca/article/S0828-282X(25)01011-6/fulltext
https://onlinecjc.ca/article/S0828-282X(25)01011-6/fulltext
https://onlinecjc.ca/article/S0828-282X(25)01011-6/fulltext


E.g. 6, identifying & explaining heterogeneity: 
SGLT2Is in HF & quality of life

Shah & Turgeon. CJC Open 2024;6:639-48
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E.g. 6, identifying & explaining heterogeneity: 
SGLT2Is in HF & quality of life

Shah & Turgeon. CJC Open 2024;6:639-48



4: Special topics in meta-
analysis: Beyond the forest plot



Bayesian meta-analysis

Advantages of Bayesian (vs frequentist) statistics:
• Incorporate prior information/evidence
• More nuanced interpretations; less yo-yoing as evidence is produced
• Tests robustness of evidence to “what ifs”, different beliefs

• Probabilistic interpretations
• E.g. “99% probability of any benefit; 85% probability of a benefit > 

minimal important difference”
• Can also quantify probability of null hypothesis (which cannot be done 

with traditional statistics)



Bayesian meta-analysis
Recommended reading



E.g. 7, Bayesian MA: Prolonged antibiotic IV 
infusions & mortality

Chaudhari I, et al. In press



E.g. 7, Bayesian MA: Prolonged antibiotic IV 
infusions & mortality

Chaudhari I, et al. In press

Any benefit >1% benefit >2% benefit

O
p

tim
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tic Weak 98 % 93 % 82 %

Moderate 99 % 94 % 82 %

Strong 100 % 97 % 85 %

Sk
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al Weak 98 % 92 % 80 %

Moderate 97 % 89 % 74 %

Strong 91 % 64 % 31 %
Pe
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tic Weak 97 % 90 % 76 %

Moderate 94 % 82 % 63 %

Strong 33 % 9 % 2 %



Individual participant data-level 
meta-analysis (IPDMA)
Key advantages of IPDMA (vs trial-level MA):

• Standardize across studies (inclusion/exclusion criteria, outcomes, follow-up 
duration, analysis, handling of missing data)

• Adjust for consistent set of prognostic factors
• More granular subgroup analyses

Challenges: Costly & time-consuming to obtain & analyze; requires 
advanced statistical expertise to fully leverage IPD with “1-stage” 
IPDMA

IPDfromKM: Software to reconstruct IPD for outcomes from published 
Kaplan-Meier 
• Can be used to verify published analyses, but lack granularity for full 

IPDMA (events not tied to baseline characteristics/subgroups)



E.g. 8, IPDMA: Clopidogrel vs ASA in stable 
CAD/post-DAPT

Valgimigli M, et al. Lancet 2025



Network meta-analysis (NMA)
a.k.a. multiple treatment comparison MA
“Borrows” information from indirect evidence to:

• Allow indirect comparisons between 2 treatments (B-C) that have never 
been directly compared in an RCT, but have been compared to a common 
comparator (A-B; A-C)

• Increase precision of direct comparisons

Can be done using Bayesian (most common; reasonably easy to 
learn using R packages gemtc, rjags) or frequentist approach

Relies on the transitivity assumption (no important differences 
between trials, other than treatments being compared)

• “Strong” assumption, requires a very well-defined PICO
• Assessed with statistical tests for coherence

Ann Intern Med 2013;159:130-37



E.g. 9, NMA: Antithrombotic regimens post-TAVI

Network diagrams

Turgeon, et al. EHJ – CVP 2024;10(5):454-64 https://doi.org/10.1093/ehjcvp/pvad101

https://doi.org/10.1093/ehjcvp/pvad101


E.g. 9, NMA: Antithrombotic regimens post-TAVI

All-cause mortality

Major bleeding

Turgeon, et al. EHJ – CVP 2024;10(5):454-64 https://doi.org/10.1093/ehjcvp/pvad101

https://doi.org/10.1093/ehjcvp/pvad101


E.g. 9, NMA: Antithrombotic regimens post-TAVI

Network league table

Turgeon, et al. EHJ – CVP 2024;10(5):454-64 https://doi.org/10.1093/ehjcvp/pvad101

https://doi.org/10.1093/ehjcvp/pvad101


E.g. 9, NMA: Antithrombotic regimens post-TAVI

Network rankogram & SUCRA scores

SUCRA (surface under the cumulative ranking curve) values 
can be interpreted as the probability of an intervention being 
among ranked best 
(i.e. SUCRA=1 means 100% of comparators are worse than the 
selected intervention)

Turgeon, et al. EHJ – CVP 2024;10(5):454-64 https://doi.org/10.1093/ehjcvp/pvad101

https://doi.org/10.1093/ehjcvp/pvad101


Questions?

Thank you! 


