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What did we learn from recent 

outbreaks?  
 

Régis Pouillot, DVM, PhD 

IAFP MMRA PDG Webinar, June 1st 2017   
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Listeria monocytogenes 

ÅFew complete outbreak data are available to 
derive a dose-response 

ïHispanic cheese outbreak in Los Angeles county, 
1985 

ïListeria monocytogenes infection from butter in 
Finland for transplant patients, 1998-1999 

ïΧ 

 

 

Lyytikäinen et al., J Infect Dis, 2000, Linnan et al., N Engl J Med, 1988, FDA/FSIS 2003, FAO/WHO 2004 



Specific issues with listeriosis 

Å5ƻǎŜ Χ 
ïLong incubation period ­ Difficulties to find leftovers 
ïBacterial growth ­ Correspondence between the 

number of bacteria found in the sample and the 
actual quantity of ingested L. monocytogenes 
ïHeterogeneity in the level of contamination ­ Did the 

cases ingested the most contaminated products? 

ÅΧ wŜǎǇƻƴǎŜ 
ïHeterogeneity in the response ­ the underlying 

conditions of the consumers might be more important 
than the dose 



Recent Data Collection in US 

ÅFocus on data collection 

ïCelery Outbreak, TX, 2010 

ïCantaloupe Outbreak, Multistate, 2011  

ïCaramel Apple, Multistate, 2015 

ïIce Cream, Multistate, 2015 

ïΧ 

9 



The case of Celery 

ÅCelery Outbreak, TX, 2010 

ï10 cases in inpatients of an hospital 

ÅData on underlying health issues 

ïGrowth studies 

ïTransfer studies 

ïLimited prevalence and contamination level data 

Knudson Gaul, L et al., Clin Infect Dis, 2013, Sahu et al., Food Control, 2017; Kaminski et al., JFP, 2014  



USDA photo by Scott Bauer. Image Number K7355-11. 

 http://www.ars.usda.gov/is/graphics/photos/k7388-11.htm 

The case of Cantaloupe 

Å2011 - Jensen farms cantaloupe outbreak 

Å147 cases, 30 deaths across 28 States 

 

ÅNo enumeration data  

 

 



The case of the Caramel Apples 
Å35 illness including 
ï11 associated with a pregnancy 

ï3 meningitis among otherwise healthy children 
aged 5-15 

ÅApple does not support growth (pH 3.2)  

ÅCaramel does not support growth (low aw) 

ÅCaramel coated apple with a stick 
supports growth  
ïUp to 7 log10 in few days at ambient 

temperature   

ÅActual level at time of 
consumption? 

12 
CDC website, K. A. Glass et al., mBio 6, e01232-15 (2015). 

Photo: 

http://www.cdc.gov/listeria/outbreaks/caram

el-apples-12-14/images/caramel-apple2-

450px.jpg 



The case of Ice-Cream 

Å4 cases, linked to one 
product of factory A , 
observed in inpatients of a 
single hospital 

ïone additional case in the 
hospital, but the strain was 
not recovered from ice 
cream  

Å5 cases linked to a second 
factory (factory B) 

ÅΧ ƻǾŜǊ р ȅŜŀǊǎΗ 

13 
CDC website 



ÅFDA collected more than 10 ½ pallets of 
ǎŀƳǇƭŜǎ ŦǊƻƳ ǘƘŜ ŎƻƳǇŀƴȅΩǎ CŀŎǘƻǊȅ ! 
ïFDA optimized enumeration methods for the 

contamination in these products using both MPN 
and direct plating methods 
ÅThe MPN method used a 3 × 10 g, 5 × 1.0 g,  

8 × 0.1 g and 8 × 0.01 g dilution scheme (3-5-8-8) 

ÅFDA collected sales data  
ïWith address ­ Categorization ­ Hospitals, 
{ŎƘƻƻƭǎΣ Χ 
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Chen et al., JFP, 79(11) 2016; Chen et al., IJFM, 241, 2017 

The case of Ice-Cream 



Jan 2010: First case linked to the brand  

Mar 13th, 2015: Products removed from the 
market 

Jan 2014: First case linked to the  
factory A: Patient #1 

Sale log starting date:  
Nov 7th, 2013 

Product B available,  
tested positive: May 21st, 2014  

Product A available,  
tested positive: Nov 6th, 2014  

Product C available,  
tested positive: Dec 8th, 2014  

Mar 2014: Second case linked to the  
factory A: Patient #2 

Oct 2014: Third case linked  
to the factory A: Patient #3 

Jan 2015: Fourth case linked  
to the factory A: Patient #4 

Cleaning and overhauling  
of the production line: Jan 2015 

Timeline 

Pouillot et al., EID 22(12) 2016 



The 4 cases 

ÅOnset ranges from January 2014 through January 
2015 (over one year) 
ÅAll 4 were >67 and < 84 years of age 
ÅAll 4 had underlying conditions that contributed 

to compromised immune function before 
exposure 
ÅAte the product via milk shakes 
ïTwo patients had two milkshakes 
ïOne patient had three milkshakes 
ï(unrecorded data for the fourth one) 

Pouillot et al., EID 22(12) 2016 
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Enumeration data 

ÅάtǊƻŘǳŎǘ !έΣ ŦǊƻƳ ŦŀŎǘƻǊȅ !  
ï2,290  samples of Product A tested  

all but 13 samples were positive  
(99.4% positive) 

 
ïHighly consistent low contamination 

levels 
Å 58% below 5 MPN/g 
Å 77% below 10 MPN/g 
Å 92% below 20 MPN/g 
Å 98% below 50 MPN/g 
Å 99.8% below 100 MPN/g 

 
ï4 samples > 100 MPN/g* 

Å one >208 MPN/g (direct plating: 357 cfu/g),  
Å  two = 208 MPN/g (direct plating: 142 cfu/g 

and Non Available), 
Å one 139 MPN/g (direct plating: 177cfu/g) 
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Chen et al., J Food Prot 79: 1828:45 



Enumeration of L. monocytogenes in 
5ƛŦŦŜǊŜƴǘ [ƻǘǎ ƻŦ άtǊƻŘǳŎǘ !έ 

18 
Chen et al., J Food Prot 79: 1828:45 

Cleaning and overhauling 
of the production line 


