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Recap: What types of 
genomic results do we report?

SINGLE ISOLATES MULTIPLE ISOLATES

• Speciation
• Typing 

• Generic e.g. MLST, cgMLST
• Species-specific typing schemes

• In silico serotypes, capsule types
• Others e.g. NG-MAST, emm typing 

• AMR 
• Resistance mechanisms, inferred phenotype

• Virulence factors

• Line list reports – multiple independent 
results
• Usually for surveillance/public health

• Comparative genomics
• Compares multiple genomes to each 

other to establish genomic relationships

Slide courtesy of A/Prof Norelle Sherry



Recap: What do we report?
Single sample reports Routine surveillance reports Ad hoc investigations / analyses



Recap: What do we report?
Ad hoc investigations / analyses

• Defined list of sequences, based on set criteria 
• e.g. Species, resistance gene, location

• OR ad hoc, based on suspicion OR surveillance findings

• Investigate putative outbreaks

• Phylogenetic analysis & interpretation



Recap: What do we report?

Routine surveillance reports • All isolates meeting a surveillance criteria
• e.g. Species, resistance gene, location

• Detect putative outbreaks

• Isolate characterization, phylogenetic analysis, clustering 
& interpretation
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Example report



1. Consider your audience & 
purpose

1. What is the purpose of sequencing and reporting? 

2. Who is the audience/client (and how much knowledge)? 

3. What are the main question/s to be answered? 

4. How long will they have to read the report? 

Iterative co-design of reporting with end-
users wherever possible



• Reporting presence/absence of resistance genes or mutations in most cases

• Most clinicians can’t infer resistance from a given AMR gene (name or description)

• Specify antibiotic class/antibiotic – need to make sense clinically – interpret for audience

• Rapid information transfer

• Reporting presence/absence of resistance genes or mutations in most cases

• Generally like more information rather than less information

• Have more domain specific knowledge, likely to be integrated into PH databases

• Reporting QC, % gene identity and coverage is usually not a reasonable option

• Make a call – is the gene/mutation likely to be there or not?
• (Not going to go into this – been covered in previous webinars)

• Users unlikely to want to know about QC results – trust you only report is QC is good

• Extraneous information not usually wanted and can confuse reports (clinicians >> epis) e.g. 
intrinsic resistance mechanisms

What do end-users want 
in a genomics-based report?

Clinicians

Epidemiologists

What don’t they 
want to know?

Slide courtesy of A/Prof Norelle Sherry



Focus group participants wanted: 

• Simplified results (very limited time to view)

• ‘Traffic light’ system to classify likelihood of 
transmission

• Directions on where to focus infection control 
investigation

• Generally discouraged phylogenetic trees (until 
high level of genomic proficiency)

Reporting comparative genomics to 
healthcare facilities



Most public health reports: Line listed characterization/clustering of related isolates, sometimes with tree, 
and with interpretation in text

• Categorical data is needed to be combined with other data / databases (e.g. notifiable diseases)

• Happy to receive longer/more detailed reports, but highlight key findings

Not a one-way street, ideally genomics epidemiologists are included in outbreak, incident management & 
response teams

• Allows understanding of emerging public health threats and potential uses of genomic data

• Reduces risk of misinterpretation

• Need to be careful to keep a traceable history of results from when a decision made
• If databases are updated, how will you make sure data is up to date to compare with future results, but also keep track of when a 

result became known or available. 

Reporting comparative genomics  to 
public health authorities



1. Consider your audience & 
purpose

1. What is the purpose of sequencing and reporting? 

2. Who is the audience/client (and how much 
knowledge)? 

3. What are the main question/s to be answered? 

4. How long will they have to read the report?



1. Consider your audience & 
purpose

1. What is the purpose of sequencing and reporting? 
• Prospective surveillance of Listeria monocytogenes

• Detect outbreaks and/or link human cases and potential food sources

2. Who is the audience/client (and how much 
knowledge)? 
• Department of Health epidemiologists

• Routine report, high familiarity & knowledge

3. What are the main question/s to be answered? 
• Are the new cases (patients) closely related to any previous cases and/or 

potential food sources

4. How long will they have to read the report?
• Relatively long, results may need to be incorporated into surveillance 

databases



2. Clearly outline methods

What do I need to include to ensure: 

• The reader can interpret the results

• You can re-trace analysis steps and troubleshoot

• Results are comparable across reports, where required



2. Clearly outline methods

Ensure you cover:

• Inclusion/Exclusion criteria, included 
sequences
• QC parameters (not in detail)

• How samples & metadata were 
obtained

• Analysis methods

• Don’t forget, if relevant: 
• Cluster definitions

• Reference genomes

• Interpretation definitions

• Tool/database names & version numbers

• Place methods at the end or in 
technical appendix for routine reports



3. Report relevant sequence 
characteristics

• Generally, individual sequence characteristics still 
reported, most commonly: 
• Sequence type (see weeks 31/32)

• Species specific typing results (see weeks 31/32)

• Key resistance genes (see weeks 33/34)

These were previously discussed in week 36/37 – “Single 
isolate reporting”



4. Report comparative genomics 
results & metadata

• Results as required to answer your analysis questions 

• Most commonly includes: 
• Phylogenetic analysis (see weeks see weeks 40 / 41)

• Clustering (various methods, see weeks 42 / 43)

• Integration with epidemiological data (see week 44)

• Information communication & visualization is key
• Trees can show relatedness, but can be difficult to interpret

• Integration of meta/epi data is needed to make data actionable 

• Timelines & exposure diagrams can show spatio-temporal spread

• Use visualization to highlight new/critical findings (e.g. placement of new cases)

• Don’t forget clear, descriptive legends and figure captions!

Make sure to include an executive summary  (“inverted pyramid” approach, where the most critical findings 
are up front, can work well) 



4. Report comparative genomics 
results & metadata

• From a more recent supplementary report:



5. Interpret results, draft narrative 
& risk assessment

• You are the expert – Reader is reliant on your interpretation of the results

• How do they: 
• Answer the stated question? 

• Support/refute a given hypothesis?

• Correlate with other data (e.g. epidemiological)?

• Support the provided recommendations?



5. Interpret results, draft narrative 
& risk assessment

• Some other examples



6. Ensure limitations are clear

• Genomic data alone is generally only ”consistent with” and not conclusive 

  

• In particular: 
• Changes in included isolates, methods and/or tools can alter results

• Testing practices and/or sample selection for sequencing can introduce biases

• Direct transmission, and direction of transmission, cannot be “proven” without epidemiological evidence

• Ensure your reader is aware of the limitations of your analyses.  



6. Ensure limitations are clear

• Some other common disclaimers include: 



7. Enact appropriate approval processes

• Follow setting and context specific approval 
processes

• Reporting may be governed by: 

• Laboratory accreditation requirements

• Professional responsibilities

• Record, store and archive all reports for traceability
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Reporting comparative genomics data requires clear, concise & purposeful communication

While all reports will require similar components, how you present these depends on: 

• Who is your audience? 

• What is the purpose of your report?

In general, routine reporting needs to be: 

• Quickly interpretable – you’re the expert, tell them what it means

• Tailored to highlight key results

• Easily integrated with other databases/data 

Comparative genomic data can be complex – explore data visualisation and narratives to make your data 
understandable

Work with your end-user to define reports that work for them!

Summary



Next week: 
Exercise on reporting comparative genomic 
data

Then: Reporting aggregate data 
(e.g. incorporating genomics into annual 
surveillance reports)

E: centre-pathogen@unimelb.edu.au

W: bit.ly/CentreforPathogenGenomics

Dr. Courtney Lane 
Lead, Genomic Epidemiology 
Centre for Pathogen Genomics

E: C.Lane@unimelb.edu.au
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