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Outline
1. Background - Network meta-analysis

2. Methods - Hybrid framework and interactive data visualization

3. Prototype and demo
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Background - Network Meta-analysis
Network meta-analysis (NMA) is a technique 
for comparing three or more interventions 
simultaneously in a single analysis by 
combining both direct and indirect evidence 
across a network of studies.

For example, NMA can be a useful tool for 
comparing the effectiveness of different 
treatments, even if those treatments have not 
been directly compared in a clinical trial. 
It can help to identify sources of treatment 
heterogeneity and assess the strength of 
evidence for different treatments.

https://rcc.network-meta-analysis.com/RCC.html
The comparison network for the outcome of 
overall survival in metastatic renal cell cancer

https://rcc.network-meta-analysis.com/RCC.html
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Background - NMA Tools & Libraries
• Statistics tools

• WinBUGS
• OpenBUGS
• NetMetaXL

• R and libraries:
• meta
• netmeta
• gemtc
• BUGSnet
• dmetar

RStudio and meta-analysis in R

1 https://www.codeweavers.com/compatibility/crossover/winbugs-14
2 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4195340/

WinBUGS1

NetMetaXL2
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Background - Challenges
1. Presentation of the results. 

The presentation of NMA results to 
clinicians for shared-decision making, 
policymakers, and guideline developers 
is limited by static tabulations and 
visualizations that often omit critically 
important details necessary for clinical 
decision making 

Screenshot of NetMetaXL output
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Background - Challenges
2. Efficiency. 

The NMA process requires technical 
expertise and manual effort. Hence, 
researchers need to learn the workflow of 
the tools or how to write the correct R 
scripts with correct parameters. 

Moreover, as the network expands with the 
evolving evidence, not only does the 
number of primary studies and outcomes 
increase, but also the time spent on 
computation and manual configuration 
increases. Conducting Bayesian NMA with R and gemtc
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Methods - Hybrid framework (JS + R + Py)
We propose a hybrid framework to 
accommodate comprehensive statistics 
associated with visually exploring NMA 
results in real time.
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Demo - Input data (.xlsx file)

Pre-calculated values

Raw values
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Demo - Load data file

drag and drop file parse the data file



AMIA 2023 Informatics Summit |   amia.org

Demo - Customize parameters

Outcome data

Parameters

NMA Web 
Services

R Env
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Demo - Convert NMA results to JSON

NMA Web 
Services

R Env

Run R scripts to get the NMA results and convert the R objects to JSON 
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Demo - Data Visualization
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Demo - Data Visualization
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Web Server
with R environment

HTTP Request and Calculation

It works! but it takes 4s for a single NMA

data loading param configuration NMA format conversion visualizationdata collection

User’s Web Browser User’s Web BrowserA Server 

1. An always-on server is required 
2. Data must be sent out for calculation
3. It takes a little while to get the results
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An in-browser NMA module

load data get parameters NMA + format conversion visualizationdata collection

User’s Web Browser

Lightweight NMA
Analyzer in JavaScript

1. The server is not required anymore
2. Data won’t be sent out.
3. Faster!

All run in the user’s web browser 
(in-memory object exchange)
0 cost on network transfer

https://github.com/OHNLP/Meta.js

https://github.com/OHNLP/Meta.js
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Demo - In-browser NMA

https://ohnlp.github.io/Meta.js/nma_demo/

https://ohnlp.github.io/Meta.js/nma_demo/
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Demo - In-browser NMA takes less than 1s
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Demo - In-browser NMA takes less than 1s

The time spent on actual NMA is just 160ms
The efficient calculation could enable large-
scale NMA of more outcomes or temporal 
analysis of large network.
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Demo - Example Usage

https://mcspc.living-evidence.com/

The visualized NMA results can be 
used to generate living evidence for 
public access.

First-line Treatment of Metastatic Renal Cell 
Carcinoma: A Living, Interactive Systematic 
Review and Network Meta-Analysis
European Urology, PMID: 33824031
https://rcc.network-meta-analysis.com/RCC.html

A Living Interactive Systematic Review and 
Network Meta-Analysis on First-Line 
Treatment Options in Metastatic Castration 
Sensitive Prostate Cancer
JAMA Oncology , PMID: 36862387
https://mcspc.living-evidence.com/

https://mcspc.living-evidence.com/
https://pubmed.ncbi.nlm.nih.gov/33824031/
https://rcc.network-meta-analysis.com/RCC.html
https://pubmed.ncbi.nlm.nih.gov/36862387/
https://mcspc.living-evidence.com/
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Takeaways
1. Use web-based data visualization techniques for exploration of the network 

meta-analysis results

2. Provide in-depth meta-analysis as a web service for better integration

3. Leverage JavaScript-based frontend techniques to distribute the 
computation abilities to users without extra server cost 

Source code and online demo: https://github.com/OHNLP/Meta.js

Example usages: https://living-evidence.com/

https://github.com/OHNLP/Meta.js
https://living-evidence.com/
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Iterative improvement based on community feedback from AMIA
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