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Dr. Régis Pouillot

Former visiting scientist US
Food and Drug
Administration Division of
Risk and Decision Analysis

Dr. Régis Pouillot worked as a visiting
scientist for the US Food and Drug
Administration Division of Risk and Decision
Analysis until January 2017.

His personal research interests include the
development of innovative models and data
analyses for quantitative risk assessments of
microbial and chemical hazards. He
published numerous peer reviewed articles
and contributed to major reports in this field.

He holds a Doctorate in Veterinary medicine,
a Master of Public Health and PhD in
Biostatistics from the University of Paris.

He was recently awarded as the 2016
“Outstanding Practitioner” of the Society for
Risk Analysis in recognition for his
exceptional contributions to the field of Risk
Analysis.




Dose response for
Listeriamonocytogenes

What did we learn from recent
outbreaks?
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Listeriamonocytogenes

A Few complete outbreak data are available to
derive a dose@esponse

I Hispanic cheese outbreak in Los Angeles county,
1985

I Listeriamonocytogenemfection from butter in
Finland for transplant patients, 19999

I X

Lyytikaineret al., J InfecDis 2000,Linnanet al, NEngld Med, 1988, FDA/FSIS 2003, FAO/WHO 2004



Specific issues with listeriosis

A523asS X

I Long incubation period Difficulties to find leftovers
| Bacterial growthr Correspondence between the

number of bacteria found in the sample and the
actual quantity of ingestetl. monocytogenes

I Heterogeneity in the level of contaminatien Did the
cases ingested the most contaminated products?

AX wSaLk2yas
I Heterogeneity in the response the underlying
conditions of the consumers might be more important

than the dose



Recent Data Collection in US

A Focus on data collection
I Celery Outbreak, TX, 2010
I Cantaloupe Outbreak, Multistate, 2011
I Caramel Apple, Multistate, 2015
I lce Cream, Multistate, 2015
i X



The case of Celery

A Celery Outbreak, TX, 2010

I 10 cases In Inpatients of an hospital
AData on underlying health issues

I Growth studies

I Transfer studies
I Limited prevalence and contamination level data

Knudson Gaul, ét al., ClinInfectDig 2013,Sahuet al., Food Control, 2017; Kamingkial., JFP, 2014



The case of Cantaloupe

A 2011- Jensen farms cantaloupe outbreak
A 147 cases, 30 deaths across 28 States

A No enumeration data

USDA photo by Scott Bauer. Image Number K7355-11.
http://www.ars.usda.gov/is/graphics/photos/k7388-11.htm



The case of the Caramel Apples

A 35 illness including ,\( : J
I 11 associated with a pregnancy ‘

I 3 meningitis among otherwise healthy children |
aged 515 e

A Apple does not support growth (pH 3.2) choto:

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

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

A Caramel does not support growth (lowy)a o
A Caramel coated appheith a stick

supports growth :
i Upto 7 log,in few days at ambient e oy
tem pe rature . - & -7G, Caramel Oniy
A Actual level at time of ) A
Consumptlon? L B e oo s e e e s S i

CDC website, K. A. Glassl, mBio6, e0123215 (2015). .



The case of IecE€ream

A 4 cases, linked to one
product of factory A,
observed in inpatients of ¢
single hospital
I one additional case in the

hospital, but the strain was
not recovered from ice
Ccream

A 5 cases linked to a secont

factory (factory B)

AX 20SNI p &St

CDC website

LISTERIA AND BLUE BELL ICE CREAM

Contaminated Production Facilities and llinesses Linked to Blue Bell Creameries

CDC recommends to not eat, serve, or sell any Blue Bell brand products.
This complicated investigation of a listeriosis outbreak involves serious illnesses
from 2010 through 2015 linked to two Blue Bell production facilities.

Kansas
» 5 cases in one hospital linked to
Arizona ice cream made in Texas facility,

resulting in 3 deaths
P 1 case linked to ice e

cream made in
Oklahoma facility

Oklahoma
(N P 1 case linked to ice cream made
in Oklahoma facility
» Listeria found in ice cream
products and in Cklahoma
facility where they were made
» Facility closed indefinitely
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Texas

P 3 cases in separate
hospitals linked to ' o
ice cream made in "".’
Oklahoma facility h

P Listeria found in ice
cream products made
in Texas facility

* Human illness(es)

g Texas Blue Bell production facility

E Oklahoma Blue Bell production facility
----- Iliness(es) linked to Texas facility

----- Iliness(es) linked to Oklahoma facility
U.S. Department of

Health and Human Services
Centers for Disease
Control and Prevention
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Learn more: www.cdc.gov/listeria/bluebell
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The case of IecE€ream

A FDA collected more than 10 ¥ pallets of
al YLt Sa TNRY UKS 0O2Yl
I FDA optimized enumeration methods for the

contamination in these products using both MPN
and direct plating methods

AThe MPN method used ax3L0 g, 5x 1.0 g,
8x0.1 gand &0.01 g dilution scheme {3-8-8)

A FDA collected sales data

I With address Categorization Hospitals,
{ OKz22t azxz X

Chenet al,, JFP, 79(11) 2016; Chetral,, IJFM, 241, 2017



Jan 2010First case linked to the brand

Sale log starting date:
Nov 7", 2013

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

Timeline

Mar 2014:Second case linked to the
factory A: Patient #2
Product B available,

tested positiveMay 21, 2014 : :
Oct 2014 Third case linked

to the factory A: Patient #3

Product A available,
tested positiveNov 6", 2014

Product C available

tested positiveDec &', 2014
Jan 2015 Fourth case linked

: ) to the factory A: Patient #4
Cleaning and overhauling y !

of the production linedan 2015

Mar 13h, 2015 Products removed from the
market
Pouillotet al, EID 22(12) 2016



The 4 cases

A Onset ranges from January 2014 through Januar
2015 (over one year)

A All 4 were >67 and < 84 years of age

A All 4 had underlying conditions that contributed
to compromised immune function before
exposure

A Ate the productvia milk shakes
I Two patients had two milkshakes
I One patient had three milkshakes
I (unrecorded data for the fourth one)

Pouillotet al., EID 22(12) 2016



Enumeration data

Adt NERdzOG 1é3x FTNRY|TIOG2NE |
I 2,290 samples of Product A tested

all but 13 samples were positive
(99.4% positive)

1000

Frequency

500
!

I Highly consistent low contamination 5
levels R N

58% below 5 MPN/g 0 50 100 150 200 250 300 350
77% below 10 MPN/g MPN/a

92% below 20 MPN/g
98% below 50 MPN/g
99.8% below 100 MPN/g

200

Too Joo T To Do

150

I 4 samples > 100 MPN/g*

A one >208 MPN/g (direct plating: 357/g),

A two = 208 MPN/g (direct plating: 142u/g
and Non Available),

A one 139 MPN/g (direct plating: 177cfu/g) S

Frequency

100

50

Chenet al., J Food Prot 79: 1828:45 log10(MPN/g)



Enumeration ol.. monocytogenes
SATFFSNByYyU [ 20a
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Cleaning and overhaulin
of the production line

Chenet al., J Food Prot 79: 1828:45



