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Presentation Overview
• Outbreak detection and PFGE
• Syndromic panel testing 

– Culture Independent Diagnostic Tests (CIDT)
• Whole Genome Sequencing (WGS)
• Issues and challenges
• Future considerations



SOLVING COMPLEXITY



Bender NEJM 2001



Lanes 1, 5, and 10 show standard strain to characterize molecular 
weight.  Lanes 2,3, and 7,  show isolates from the three separate 
outbreaks highlighted in Figure 1.  Lane 4 shows a common PFGE 
pattern coinciding with R-type ACSSuT.  Lane 6 shows the most 
common PFGE pattern associated with R-type AKSSuT.   Lanes 8 and 9 
are sporadic strains.
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The Most Important Foodborne Disease 
Epidemiology Tool Developed in My Lifetime



Multi-State Foodborne 
Outbreaks (U.S. 2006-2015)
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Multistate Outbreak of Salmonella Bareilly and 
Salmonella Nchanga Infections Associated with a 

Raw Scraped Ground Tuna Product 



New Tools for 
Outbreak Detection

• Whole Genome Sequencing 
(WGS)

• MALDI-TOF MS
• Syndromic Panel-Based Testing 

or Culture Independent 
Diagnostic Tests (CIDT)

• Big Data Analytics



FDA Approved/Cleared 
Multiplex Assays

• FilmArray (BCID) panel 
– (BioFire Diagnostics, LLC)

• Verigene (BC-GP) 
– (Luminex Corporation)

• Accelerate Pheno System 
– (Accelerate Diagnostics)



General Reported 
Clinical Benefits 

Highly automated system resulted in: 
• Decrease time to organism identification 

(1 to 5 hours)
• Decrease unnecessary antibiotic 

therapy
• Decrease length of hospitalization stays



Ramanan P et. al. Clinical Micro Reviews 2018



Clinical Benefits of Multiplex 
Respiratory Testing

Observed Benefits Value

Decrease time to Dx of influenza 1.7 vs. 7.7 hrs

Decrease time to Dx non-influenza viruses 1.5 vs. 13.5 hrs

Lower odds for admissions P=0.046

Lower number of chest radiographs P=0.005

Shorter duration of hospital stay P=0.04

Shorter durations of antimicrobial use P=0.03

Rappo U et. al. 2016. J Clin Microbiol 54:2096 –2103
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ISSUES/CHALLENGES



Potential Impact of Culture 
Independent Diagnostic Tests 

(CIDT)
• More cases reported - faster
• Less laboratory information to include or 

exclude cases as disease clusters (early on)
• More demand to collect detailed exposure 

information
• Reporting of agents not readily detected by 

culture
• Multiple pathogens or spurious pathogens?



Number of infections diagnosed by culture or culture-
independent diagnostic tests, by pathogen, year, and 

culture status — FoodNet sites, 2014–2017
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Expert opinion, Spring 2018:

There is no endemic 
transmission of Cyclospora
recognized in the United States 
and there is no amplification of 
contamination possible at the 
point of service.  

Thus, outbreaks of 
cyclopsoriasis in the United 
States likely represent primary 
contamination events of 
imported fresh produce items. 

This was not True…this year



Cases	of	Cyclosporiasis	by	Method	of	Detection	at	
Clinical	Laboratory,	Minnesota,	2009-2018*
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Surveillance & Outbreak 
Response

• Cyclosporiasis is a nationally notifiable disease in 
most states 

• CDC, in collaboration with public health authorities, 
analyzes each reported case for epidemiologic 
evidence of linkage to other cases, to facilitate rapid 
identification and investigation of outbreaks

• Yet, there are no validated molecular tools available 
yet for linking C. cayetanensis cases

• Now what?



Domestically Acquired Cases of 
Cyclosporiasis —

United States, May–August 2018



Medus C, Minnesota Dept of Health 2018



IMPACT OF WHOLE GENOME 
SEQUENCING





Potential Impact of Whole 
Genome Sequencing (WGS)

• More laboratory information to include or exclude 
cases from cluster investigations

• More demand for health authorities to investigate small 
clusters

• More focus on linking localized restaurant/retail 
outbreak investigations (sub-clusters) to common food 
chain source

• Longer turn-around-times, delayed epidemiology 
work flow





Listeria WGS Project at CDC









Potential Combined Impacts of 
CIDT and WGS

• More cases reported faster
• Reporting of agents not readily detected by culture
• Initially, less laboratory information to include or 

exclude cases from cluster
• Eventually, more laboratory information to include 

or exclude cases from cluster-for isolates that are 
submitted and subtyped

• Longer turn-around-times 
• Disrupted epidemiology work flows



Likely
• More outbreaks associated with novel agents 

not previously detectable on a routine basis

• Epidemiologists will be unclear of 
epidemiologic linkages with delayed WGS 
data 

• Impact on public health detection/response 
until tools improve



HOW TO HANDLE THIS 
TRANSITION?



Consider
• Focused training
• Capacity building – personnel with 

molecular techniques, data management, 
and investigation skills

• New investigative tools
• Big data tools to help with data mining



Increasing	the	specificity	of	food	exposure	information	
provided	by	case-patients	is	as	important	as	increasing	the	
specificity	of	the	case	definition.	

Team Diarrhea



Collection of Laboratory 
Information

• More detailed information regarding the diagnostic methods
• Access to initial samples?



Detailed Case Investigation Forms



Summary
• New tools should help clinicians provide 

better patient care and support antibiotic 
stewardship activities

• Outbreak investigations may be take longer 
until they have better subtyping or grouping 
capabilities 

• We may need patience as epidemiologic 
skills catch up with molecular tools (i.e. 
tools need to be more “investigator” friendly
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Questions?


