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Session Outline

Aim: How to communicate to trainees the importance of the integration of different 
sources of data for decision making
• (Genomic) surveillance objectives
• Data sources and challenges
• Data analysis and integration
• CGPS tools for data integration and interactive visualization
• Activity and discussion



Surveillance Objectives for Infection Control

• Identifying and mapping of high-risk clones (HiRiCs) and high-risk elements
• Understanding the routes of transmission and the role and behaviour of vectors in 

the dissemination of HiRiCs
• Understanding the role of different sources or reservoirs in the dissemination across 

environmental, animal, and human habitats

Hajo Grundmann (2014). Towards a global antibiotic resistance surveillance system: a primer for a roadmap, Upsala Journal of 
Medical Sciences, 119:2, 87-95



Genomic Surveillance - Data Sources and Integration
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Data Challenges !
• Completeness and consistency

o Collecting hospital doesn’t always record the patient’s diagnosis
o Different labs might test different panels of antibiotics 

• Interoperability
o Different computer platforms

• Standardization
o Vietnam vs Viet Nam, or 07/10/2019 vs 10/07/2019
o CLSI, EuCAST, BSAC susceptibility breakpoints

• Different end-users
o Physicians, infection control, hospital authorities, Ministry of Health 

• Formats
o Output of one tool is not in the required format to use as input of the next tool
o Integrating data from different sources (.pdf, .xlsx, .csv, .tre)



Genomic Surveillance - Data analysis
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Extracting epidemiologically relevant information
from the genomes
• Genetic relatedness

o Genotyping (MLST, pathogen-specific)
o Phylogenetic relationships (tree)

• Presence of markers of risk
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For examples of analytic tools see Module 1B - Microbial genomics resources 
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High-risk clones and genomic epidemiology
• Clonal Relatedness
• Abundance
• Spatial/temporal distribution
• Risk properties

Argimón S. et al. 2020. Nat Comms 11:2719
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Wong V. et al. 2015. Nat Genet 47:632
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CGPS - Free Web Applications for Pathogen Surveillance

https://data-flo.io/

Integration

http://microreact.org

Interactive Visualization

https://pathogen.watch

Analysis

Collection

https://five.epicollect.net

@Pathogenwatch   @MyMicroreact @EpiCollect



https://data-flo.io/

Customised integration and manipulation of diverse 
data via a simple drag and drop interface



http://microreact.org

Interactive visualization of clustering (trees), geographic 
(map) and temporal (timeline) data.



Basic concepts in data analysis and integration

Domain Concepts Strategies Assessments Resources

Specific analytic tool/pipeline Demo/tutorial with 
dummy data.
Presentation with link 
to tools/resources

Exercise with “real data”

Module 1B
https://lms.wellcomeconnectingscience.org/mod/forum/vie
w.php?id=2525

Different types of data for 
genomic surveillance

Presentation
Poll
Group Activity

Wrap-up discussion https://docs.data-flo.io/using-data-flo/data/data-types

Importance of data 
harmonization

Presentation
(Bonus) Group Activity

Wrap-up discussion https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8847733/

Data integration and 
visualization

Presentation
Poll
Group Activity

Wrap-up discussion data-flo https://docs.data-flo.io/introduction/readme
Microreact https://docs.microreact.org/
Tidyverse
https://github.com/rstudio/cheatsheets/blob/main/
data-transformation.pdf
Nextstrain https://nextstrain.org/
Phandango https://jameshadfield.github.io/phandango/#/

Genomic 
surveillance/epidemiology

Presentation 
(Examples)
Group Activity

Wrap-up discussion

Interpretation of case study

https://alliblk.github.io/genepi-book/
https://www.futurelearn.com/courses/pathogen-genomics-
a-new-era-in-global-health-surveillance-and-strategy
https://www.futurelearn.com/courses/genomics-covid-19

https://lms.wellcomeconnectingscience.org/mod/forum/view.php?id=2525
https://docs.data-flo.io/using-data-flo/data/data-types
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8847733/
https://docs.data-flo.io/introduction/readme
https://docs.microreact.org/
https://github.com/rstudio/cheatsheets/blob/main/data-transformation.pdf
https://github.com/rstudio/cheatsheets/blob/main/data-transformation.pdf
https://nextstrain.org/
https://jameshadfield.github.io/phandango/
https://alliblk.github.io/genepi-book/
https://www.futurelearn.com/courses/pathogen-genomics-a-new-era-in-global-health-surveillance-and-strategy
https://www.futurelearn.com/courses/genomics-covid-19


Module 3C Exercise
Data analysis and integration for decision making
Hospital outbreak investigation à Enhanced cleaning
• Work in pairs
• Read the Background
• Activity 1. Data sources 
• Activity 2. Integration and Viz
• Activity 3. Reflection (table groups)
• Session wrap-up. 
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Module 3C  Wrap-up
Aim: Highlight the importance of the integration of different sources of surveillance data for decision 
making 

Presentation (passive learning)

Activities (active learning)

Which domain concepts covered in this session (or similar ones) would you foresee having to teach in the 
future? How would you do it? Note: See presentation slides 2 and 11 for reference to domain concepts.

What do you think are the pros and cons of using interactive web tools such as data-flo and Microreact for 
teaching?

Can you think of alternative ways to teach this module?
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This module contains materials from the following sources:

• Storyset | Customize, animate and download illustration for free

https://www.pathogensurveillance.net/
https://www.wellcomeconnectingscience.org/
https://t3connect.org/
https://www.ukri.org/
https://storyset.com/
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