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What is PulseNet? 

• A network national and international laboratory networks 
dedicated to molecular surveillance of bacterial foodborne 
infections 

• Perform standardized molecular subtyping of foodborne 
disease-causing bacteria by Pulsed-Field Gel Electrophoresis 
(PFGE) [and other DNA “fingerprinting” methods] 
– High discriminatory subtyping methods enable you to identify 

bacterial isolates that are related to each other with a high degree of 
confidence 

• Share DNA “fingerprints” electronically 

• In United States: 
– > 80 State & local health departments,  Federal agencies (USDA, FDA) 

– Dynamic database of DNA “fingerprints” at CDC 

– Database available on-demand to participants  



PulseNet Protocols 

• Salmonella 

• Shigella 

• E. coli O157 

• Non-O157 STEC (VTEC) 

• Listeria monocytogenes 

• Vibrio cholerae 

• Vibrio parahaemolyticus 

• Campylobacter jejuni/coli 

• Clostridium perfringens 

• Clostridium botulinum 

• Yersinia pestis 
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Tranquility or Trouble? 
What does PulseNet think? 

Salmonella Newport 

PulseNet Pattern JJPX01.0949 

Salmonella Newport 

 Data are preliminary and subject to change 



PulseNet Verdict: 
Trouble! 

Salmonella Newport 

Outbreak with 

Salmonella Newport  PulseNet pattern JJPX01.0949 

 Data are preliminary and subject to change 
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www.pulsenetinternational.org 



Role of PulseNet 

• Detect foodborne disease case clusters by PFGE 

– Facilitate early identification of common source 
outbreaks 

• Assist epidemiologists in investigating outbreaks 

– Separate outbreak-associated cases from other 
sporadic cases 

– Assist in rapidly identifying the source of 
outbreaks  

– Act as a rapid and effective means of 
communication between public health 
laboratories 

 



Farm Transport 
Processing 
Distribution 

Preparation 

Integrated Food Safety Surveillance 

From “Farm to Fork” 

Image: Sura Nualpradid / FreeDigitalPhotos.net 

Healthcare 

                                                   Responsibility of: 

Veterinary, National & Local Food Safety   Public Health  

                         Authorities                                                           Authorities 

It is what makes people sick that is the focus of food safety measures  

in the production chain 



Detecting and Fixing Problems in the Food Supply 

X 

Limit ongoing illness 

Outbreak 
investigation 

Image: Sura Nualpradid / FreeDigitalPhotos.net 



Detecting and Fixing Problems in the Food Supply 

X 

Limit ongoing illness 

Outbreak 
investigation 

Image: Sura Nualpradid / FreeDigitalPhotos.net 

fix underlying problems 



Adapted from CIFOR guidelines, chapter 4 (http://www.cifor.us/) 

Pathogen-

based 
Event-based 

Individual 

complaints 
Syndromic  

Speed of outbreak 

detection 
Relatively slow Fast Fast Potentially fast 

# cases needed for 

detection 
Very low Low Intermediate High 

Sensitivity for 

low-level 

widespread 

events 

Very high Intermediate Low Low 

Signal to noise 

ratio 
High 

(Very high with 

PulseNet) 

High Low to moderate Low 

Types of 

outbreaks 

detected 

Limited to 

diseases under 

surveillance 

Any Any 

Limited to 

syndromes under 

surevillance 

Role of subtyping 

- PulseNet 

Detection, 

Delineation, 

Culture 

confirmation 

Delineation, 

Culture 

confirmation 

Delineation, 

Culture 

confirmation 

Delineation, 

Culture 

confirmation 

Outbreak Investigations and the role of 

PulseNet 



 

Detect - Investigate – Confirm 
outbreaks of foodborne infections  

 



October 13, 2011 



A large outbreak in one place may be 
obvious 
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PulseNet in a local outbreak 
investigation  

E. coli O157:H7 Outbreak Minnesota, 2000 

Courtesy J. Besser Minnesota DoH 

PulseNet separates patients that  

are part of the outbreak from patients  

that are unrelated to the outbreak 

 Data are preliminary and subject to change 



PulseNet strengthens the association to the source 
in an outbreak investigation 

Hamburger Brand X; 2000 
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Without PFGE 

OR = 1.93;  p = 0.31 
 -NOT significant- 

Courtesy J. Besser Minnesota DoH  Data are preliminary and subject to change 

PulseNet removes patients  

that are not related to the  

outbreak from the  

investigation 



Linking patients in many places to the 
same outbreak may be difficult 

without PulseNet 



Outbreak of Shiga toxin-producing E. coli O145 
2010  

 April 16 

 16 persons diarrhea with link to University dining halls in Michigan 

 On site inspection does not reveal any food preparation errors 

 PulseNet PFGE available on one patient 

• Indistinguishable from old unrelated isolate of STEC O145 

 

 

MICHIGAN 

 Data are preliminary and subject to change 



MICHIGAN 

OHIO 

Outbreak of Shiga toxin-producing E. coli O145 
2010  

 April 22 

 4 persons with non-O157 illness in Ohio with link to college dining hall  

 PulseNet PFGE matching MI cases 

• Likely a common vehicle of both outbreaks 

 

 Data are preliminary and subject to change 



MICHIGAN 

OHIO 

NEW YORK 

Outbreak of Shiga toxin-producing E. coli O145 
2010  

 April 26 

 12 persons with bloody diarrhea in New York  also  

 associated with college  

 PulseNet PFGE matching MI and OH cases  

 April 28  

 Epi-investigation indicates vehicle to be romaine lettuce from supplier 

A 
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Outbreak of Shiga toxin-producing E. coli O145 
2010  

 May 20 

 26 confirmed cases in 5 states (3 HUS) 

 Outbreak traced back to one batch of lettuce from supplier A 

originating from a single farm in Arizona 

 Culture confirmed by PulseNet 

• The outbreaks in MI, OH and NY would not have been linked without 

PulseNet 

• The cases in Tennessee and 

Pennsylvania would not have  

been recognized as being part of  

an outbreak without PulseNet 

 

 

 Data are preliminary and subject to change 



PulseNet in an outbreak related to imported food 



PulseNet in another outbreak related to imported food 



 
14 New Vehicles in Outbreaks in the United 

States, 2006 - 2011 

 Bagged spinach 

 Carrot juice 

 Peanut butter 

 Broccoli powder on a snack food 

 Dog food 

 Pot pies 

 Canned chili sauce 

 Hot peppers 

 White pepper 

 Raw cookie dough 

 Whole, raw papaya 

 Mamey fruit 

 Hazelnuts 

 Pine nuts 

Data Sources: PulseNet, OutbreakNet, 

Foodborne Disease Outbreak Surveillance System 

 

 Data are preliminary and subject to change 



• The most deadly outbreak of foodborne illness in the  

United States for more than a decade 
o 146 case patients 

o 30 deaths 

o 1 miscarriage 

Listeria outbreak 1109COGX6-1  



Listeria outbreak 1109COGX6-1  
(Cantaloupe 2011) 

 Detected by the Colorado Department of Public Health 

and Environment after 7 listeriosis illnesses had been 

notified during the last week of August 2011 

 Not detected by PulseNet 

 PulseNet reports 4 PFGE pattern combinations among 

the 7 isolates and starts looking for case patients in other states: 

 Data are preliminary and subject to change 



 PulseNet identifies case patients in 28 other states 

infected with strains with one of the outbreak PFGE 

patterns 

 It would not be possible to link all these patients without PulseNet 

Listeria outbreak 1109COGX6-1  
(Cantaloupe 2011) 



 Listeria isolates matching all outbreak patterns 

eventually cultured from the implicated cantaloupes 

produced on a single farm in Colorado 

 Culture confirms the vehicle of the outbreak 

Listeria outbreak 1109COGX6-1  
(Cantaloupe 2011) 
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 Data are preliminary and subject to change 
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outbreak detected 2002        44 ill, no deaths 

18 d 

2002 Colorado E. coli O157 Outbreak 

Non-human isolates in the PulseNet database 
may provide clues to the source of an outbreak 

 When the 2002 Colorado E. coli O157 outbreak was detected by 

PulseNet, the PFGE pattern of isolates obtained by USDA/FSIS 

during regulatory sampling from the vehicle, ground beef, had 

been submitted a couple of weeks before 

 Simple outbreak investigation 

 Expanded recall of ~ 18 million pounds of beef contained the 

outbreak 

 



Figure 1. FoodNet-estimated incidence of E. coli  O157 infection 

compared with the percentage of FSIS O157-positive ground beef (GB) 

samples, 2001-2006.

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

1.60

1.80

2001 2002 2003 2004 2005 2006

Year

h
u

m
a

n
 i

n
c

id
e

n
c

e
: 

c
a

s
e

s
 p

e
r 

1
0

0
,0

0
0

 p
e

o
p

le

0.00%

0.10%

0.20%

0.30%

0.40%

0.50%

0.60%

0.70%

0.80%

0.90%

%
 p

o
s

it
iv

e
 G

B
 s

a
m

p
le

s

human
incidence

% pos. GB
samples

Outbreak investigations lead to improved food 

safety practices in the industry 

 FoodNet-estimated Incidence of STEC O157 Infection ~ % FSIS Positive 

Ground Beef Samples 2001- 2006 

W. Lanier, Thesis 2008 



Outbreaks motivates producers to focus on 
food safety 
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Year 

Incidence of reported cases and outbreaks of listeriosis, 

1978—2010, United States* 

PulseNet 

(1998-2004) 

• Average size of 

outbreak = 46.7 cases  

• Food implicated in 

11/13 outbreaks 

 

PulseNet/Listeria Initiative 

(2004-2010)  

• Average size of outbreak = 

6.45 cases  

• Food implicated in 14/20 

outbreaks 

 
*Data from the Foodborne Diseases Active Surveillance Network (FoodNet) and the Foodborne 

Disease Outbreak Surveillance System (FDOSS); FDOSS and FoodNet data current as of June, 2010. 

Before PulseNet 

(1978-1997) 

• Average size of outbreak = 53.8 cases  

• Food implicated in 5/5 outbreaks 

 



http://pulsenetinternational.org/ 

Examples of international PulseNet 
Investigations 



• Established in December 2006 

• Coordinator:  

– Dr. Suleiman Al-Busaidy, Central Public 
Health Laboratory, Muscat, Oman 

• Training/Quality assurance program 
coordination: 

– NAMRU-3, Cairo 

• March 25- 29 training and strategic planning 
meeting in Amman,  Jordan 

• Participants from 16 countries 



Conclusions 

PulseNet is an indispensable tool for the  

• Fast and efficient Detection  

• Fast and efficient Investigation   

• Culture confirmation  

of bacterial foodborne outbreaks  



For more information please contact Centers for Disease Control and Prevention 

1600 Clifton Road NE, Atlanta, GA 30333 

Telephone, 1-800-CDC-INFO (232-4636)/TTY: 1-888-232-6348 

E-mail: cdcinfo@cdc.gov  Web: www.cdc.gov 

National Center for Emerging and Zoonotic Infectious Diseases 

Division of Foodborne, Waterborne, and Environmental Diseases 

… Thank you 

Disclaimer:  

The findings and conclusions in this presentation are those of the author and do 

not necessarily represent the official position of the Centers for Disease Control 

and Prevention. 


