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Learning Objectives
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visualization tools 
Recognize how data visualization can support 
cluster/outbreak investigations 
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Use and interpret standard phrasing for 
communicating WGS results 

Summarize complex laboratory testing and genetic 
comparisons during outbreak investigations for a 
general audience
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2.

0 List the requirements to obtain access to PulseNet 2.0 



Cluster/WGS 
Data Visualization



WGS/Cluster Data Visualization Value

Easily identify 
similarities and 

differences

Track processes 
efficiently

Describe trends 
and gaps



Impact vs. Investment

Impact
• Clear communication 

with partners

• Reduced time and 
manual processes

• Simplifies monitoring 
and evaluation

Investment
• Agency buy-in and 

license cost

• Time to build 
sufficient expertise

• Building end user data 
literacy and technical 
skill 



Example #1: Dendrograms and Matrices

Created from PulseNet 2.0



Example #2: Allele Code Dashboard



Example #3: SatScan



Example #4: Closeout Dashboard
Cluster Investigations with Incomplete Individual Case Records

Interviews 
with Missing 
Data



Knowledge Check

Which of the following is NOT a 
challenge in Cluster/WGS Data 

Visualization?

A. Ability for users to access visualizations
B. Rapidly detecting commonalities
C. Software security and cost
D. Interpreting the data accurately



Salmonella I 4:i- Outbreak Example

October 15, 2024 Cluster Dendrogram – First Identification

December 10, 2024 Cluster Dendrogram – Reopened with new cases; checked NCBI/SEDRIC

Initially lost to follow up; cluster closed

15 
SNPs

18-21 
SNPs

0-1 
SNPs



Exposure Review – Tableau Dashboard

M, P&S, BBB, S

HB, F, CC, BBB

H

BBB, EM, CFA, 
JM,HH

Rest Detail

SFT, BBB



Final Dendrogram

6 
alleles

9 
alleles



Final Matrix



PulseNet 2.0



Benefits of Using PN2.0

• When compared to SEDRIC, PN2.0 can:
– Create dendrograms and matrices to visualize clusters more 

clearly 

– Show all isolates and clusters at once 

– Find Shigella clusters and Campylobacter clusters other than jejuni

– Immediately show when a new isolate is added to a cluster 

• Epi access can allow for workload-sharing and streamline 
synthesis with epi/clinical data

• Internally consistent review by Epis can help: 
– Determine when epi data supports expanding the time range

– Weed out household clusters

– Track clusters that may close and reopen frequently



Steps to Access PN2.0 for Epidemiologists

Request 
Access

• Ask a laboratorian to email 
pulsenet@cdc.gov

• Request Read Only Certification 

Complete 
Agreements

• Need SAMS access
• Need PulseNet Sharepoint Access
• Data Use Agreement

Pass Quiz
• Review user guide and 

practice in test environment
• Complete open book quiz

Consult 
SPHL

• Laboratorians can train 
on current process

• Can create new or share 
existing views

mailto:pulsenet@cdc.gov


Other AMD Resources

Pathogen Genomics 
Centers of Excellence

Bioinformatics Regional 
Resource Centers (BRRs)



Knowledge Check

Epis must have SAMS access and pay for a 
software license to access PulseNet 2.0

A. TRUE
B. FALSE



Communicating Results



Communicating WGS Results

Discussion:

What communication challenges have you 
faced around genetic results during outbreak 
investigations?



Common Challenges with Communication

Scientific 
jargon

Delay in or 
lack of lab 

results 

Different 
access to 
data/PHI

Interpreting 
Uncertainty



-Plain language
-Develop scripts/ 
quick explainers

-Set expectations 
-Emphasize other 
available results

-Sitreps with 
standard language
-Use trusted POCs

-Contextualize 
WGS/lab results
-Interpret new 
information

Potential Solutions

Scientific 
jargon

Delay in or 
lack of lab 

results 

Different 
access to 
data/PHI

Interpreting 
Uncertainty



Challenge Scenario #1

Sequence data suggests relatedness, but 
Epi/EH data is missing or does not align

– Cases in animal contact outbreaks with clinical isolates 
matching environmental isolates, but cases do not report 
exposures to these sources

– Stealth ingredient implicated but not identified 

– Complaint EH investigation finds violations unrelated to likely 
transmission of the implicated pathogen



Knowledge Check

WGS Links with No/Unsupportive Epi/EH Data

Which of the following would best help address 
this challenge? 

A. Plain language description of why highly related 
sequencing data alone is a reliable link 

B. Describing all the reasons epi and/or EH data could 
be biased or unreliable

C. Communicating next steps that could address these 
challenges

D. A and C 
E. All of the above



Challenge Scenario #2

No/unclear genetic relatedness with clinical 
or environmental samples, but linked to a 
source due to epidemiological information

- Cyclosporiasis cases linked to a common ingredient or 
restaurant

- Salmonella outbreak cases reporting the same Mexican-styled 
restaurant but different serotypes, no environmental samples to 
link clinical samples

- Wide allele range due to length of outbreak or 
setting/transmission mode

- Environmental/food sample testing is negative



Knowledge Check

No/Unclear WGS Linkage

Which of the following could help address 
this communication challenge? 

A. Describing in concise, plain language how EH 
and Epi data supports the hypothesis and can 
“rule out” other sources 

B. Explaining why specimens may cluster more 
loosely or not at all for some serotypes or 
transmission modes than others

C. Blame lack of cooperation from ill people or 
facility for lack of good lab data



Developing Standard Language/Comms

• Plain Language Interpretation of WGS
– Less detail: 

• “Through lab testing known as whole genome sequencing, we compared the type of 
Salmonella bacteria that each case had and found they were highly genetically 
related to each other. This means it is very likely these infections came from the same 
source.”

– For the more curious: 
• “Whole genome sequencing lets us compare all of the Salmonella DNA between cases. 

As Salmonella bacteria replicate, they can acquire mutations to their DNA. If we have 
two Salmonella DNA sequences that are exactly identical to each other, the bacteria 
likely had less time to replicate and mutate as they infected people and made them 
sick. If they had less time to mutate, it’s very likely the bacteria that made people sick 
came from the same source.”

• Use available resources for standard language
– CDC/FDA Outbreak Notices
– Previous press releases (or work with Comms team to develop language)

• Expectation Setting
• Know Your Audience 



Salmonella I 4:i- Outbreak Example Wrap-Up

• Weekly written situation reports with updated 
dendrograms/interpretations shared with investigators

• Shared understanding and language established within the 
outbreak team on outbreak calls/communications

• Communication with restaurant ownership done with local 
points of contact, including their routine inspector

• Developed a final written report including clear 
interpretation of results in the discussion

“Ten clinical specimens and sixteen environmental samples were collected 
during this outbreak. All clinical specimens were culture positive for 
Salmonella I 4:i- and genetically indistinguishable by whole genome 
sequencing. Of the sixteen environmental samples collected from the 
restaurant, one was positive for Salmonella I 4:i:- and genetically matched 
the clinical samples, i.e., the outbreak strain causing human illnesses.”

Final 
Report 

Language



Questions?


