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SCIENTIFIC OPINION

Scientific Opinion on the development of a risk ranking toolbox for the
EFSA BIOHAZ Panel”

EFSA Panel on Biolegical Hazards'
Eurcpean Food Safety Authority (EFSA), Parma, Itzly

ABSTRACT

Eight tool: relevant to rizk ranking of bislogical hazards in food were identified and assessed using two caze
i 1 Ny smdies. Differances in their performance were observed, r=lated to the risk metrics, data requirements, ranking
[FE I::I.L' el AT B\ spproach, modsl tpe, mods] variables and dars imezravion, Quantitative stockastic modals are the mos relizbla
= A L. = ( —— - for risk reming Howsver, this epproach needs zood cherscterizetion of inpur paramessrs. The use of
- dsterministic modals that ignors vanability may result in risk ranking srvors. The ordinal scoring approaches in
I i ri tf-...'- i : ( sammi-quantitative models provide ranking with more smors than the detenministic approaches. FDA (Food and
] - ] : S D Druz Adminisranon}-iRISE was identified 23 the most spproprize tool for risk ranking of microbiolozical
. hazards. The Burden of Communicable Dizeases in Europe (ECoDE) toolkit can be used in combinstion with the
outpurs from FDA-RISK or as & top-dovn tool to rank pathogens. Uncertainty mesds to be addresssd and
communicated to decizion mskers and stskeholders az one of the outcomes of the risk ranking process
Uncarainry and varisbility can be Tepresented by mean: of probebility distmibutions. Techniquss such as the
WUSAD (mumersl, umit, spread sssersment and pedigras) spprosch can slso be wsad to priorinse factors for
sensitivity and scenzrio anzlveis or stochastic modeling, Quantitattve risk ranking modsls are prefersd over
semi-quantitative models. Then data and me consaints do net allow guatitative risk rakmz, ssmi-
quantitative medsl could be ussd, but the limitations of these approaches linked to the selection and integration
«of the ordinal scorss should be made explicit Decizion wess should be uzed onlv 1o show how decizions ars
mads gbout classifvmz food-petiozsn combmation: into brosd catazories. BECODE and FDA-RISE, in
«combination with 2 network of available predictive microbiclogy tools, databases and mformation sources, can
form a risk ranking oolbox and be applied based on = “fit for purpose” spproach supporting Gmely and
transparent risk ranking.

€ European Food Safety Autbority, 2015
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risk ranking, biological harards, uncentainty, varishility, quantitative tools
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SCIENTIFIC REPORT @;C eFSEJOURNAI_

u ™ ,
S I tu aC I O n aCt u aI The European Union summary report on antimicrobial
resistance in zoonotic and indicator bacteria from humans,

animals and food in 2021-2022

European Food Safety Authority (EFSA) | European Centre for Disease Prevention
and Control (ECDC)

AMejora en las tendencias temporales en ESBL/AmpC-productores in E.
coli) enlos ultimos 7 afnos.

AExisten resistencias frecuentes en Salmonellay Campylobacteraislados de
humanos y animales.

APara Salmonella spp, 15 y 12 paises (26) presentaron una reduccion
significativa en ampicilina y tetraciclina, respectivamente. Salmonella spp.
Sin embargo, cefotaxime (6) y ciprofloxacino (3) tuvieron un aumento de
resistencias.

ASe han reportado E. coliproductor de CP en porcino, y vacuno (1 afio) y
ave en 5 paises.

DOI: 10.2903/j.efsa.2024.8583 ' N @ LNVERSDAD
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Onehealth
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Risk ranking ( datos irlandeses )
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L . monocytogenes

i AMF DA: clindamycin;
x ; P: penicillin;
AMP: ampicillin;
; : C: chloramphenicaol,
TE C CIP: ciprofloxacin;
1) Carne con valores de CN: gentamicin;
Resistencia elevada para SXT: Trimethoprim/sulfamethoxazole;
. s .. TE: tetracycline;
pen|C|I|na, estreptomicing, E: erythromycin;
clindamicina, y gentamicina s« P S: streptomycin;
VA: vancomycin;
2)  \Vegetables con mayor
Resistencia ampicilina,
tetraciclina, trimetoprima vy S CN _ _ _
sulfametoxaza y penicilina. Porcentajes de resistencias de L.
monocytogenes a diferentes
: » antibioticos
Food Category Dairy Fish Meat Vegetables
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Riesgo alimentario

Microorganismos resistentes . Genes de Resistencia (ARGS)
B . g @

Food studies Human studies Readytoeat ) @ ® LN ] . 10 observarions
. Prevalence . Prevalence Sutad e ® @) Lchmoa
Articles (n) % (95% Cl) Articles (n) % (95% Cl) @ . ® . .
Culinary herbs . . . @ [}
Gram-negative bacterium
Escherichia coli Pulses & grains ® ° s o
Aminoglycosides 11 32 (19-48) 8 25 (19-31)
p-Lactams 19 56 (45-67) 10 61 (51-70) Vesetais O e - @0oe-
Chloramphenicol 8 5 (15-34) 6 19 (8-30)
Fluorequinolones 12 37 (22-52) 8 38 (18-58) i I * ® o . »
Sulfonamides 19 8 (30-65) 9 39 (26-52)
Tetracyclines 21 54 (41-57) 9 49 (43-56) s e O ® L
Salmonella
Aminoglycosides 31 30 (31-47) 17 44 (27-61) By e e
p-Lactams 42 47 (38-55) 33 56 (47-66)
Chloramphenicol 18 32 (21-43) 18 33 (24-42) | . . °® . L © e 0
Fluorequinolones 42 44 (30-59) 24 50 (40-60)
Sulfonamides 34 42 (29-54) 26 43 (32-54) r & H o
Tetracyclines 30 56 (47-64) 27 45 (35-54) ﬁ@f £ ‘"&f&; & "de? *"Zf &\&fvé” f "ﬁ?éf‘y d} f @’é‘é‘ & é““ é*vv o*‘r@
Vibrio parahaemolyticus &
Aminoglycosides 39 45 (36-53) 14 22 (11-33)
p-Lactams 77 77 (71-83) 37 76 (69-82) a .Nmm
Fluoroguinolones 7 13(7-19) 8 19 (-7-44) — o — s @
Sulfonamides 36 14 (10-18) 1 25 (—1-52) @ wosenaions
Tetracyclines 22 14 (11-17) 6 2 (0-4) Sy ond ” S ow i . % 5 . o lobsenation
Gram-positive bacterium
Bacillus cereus i - G T & & s p ® i @
p-Lactams 6 94 (91-98) 1 81 (75-86) e . e ® . Sl
Sulfonamides 3 32 (6-58) 1 66 (60-73) — ° °
Listeria monocytogenes
Aminoglycosides 6 21 (8-35) - - il = 2 °
p-Lactams 13 45 (27-63) 1 54 (38-70)
Chloramphenicol 8 30 (11-49) - - Vegetabies ® . S — e o @
Fluoroguinolones 9 11 (6-16) 1 62 (47-78)
Sulfonamides 6 11 (3-19) — — Rootcross Y o . e ® o
Tetracyclines 13 22 (15-30) 1 30 (15-44)
Staphylococcus aureus Irigation water [ . . .« o .
Aminoglycosides 33 30 (24-36) 2 30 (-12-73)
p-Lactams 45 78 (73-82) 3 68 (32-102) Marare . ® o- ® . ® - -
Chloramphenicol 17 6(12-19) - -
Fluoroguinolones 27 23 (19-28) 1 36 (8-65) soil ) . . » 0 © ® 0 o @ o - ) 9O - 90 -00
Sulfonamides 19 (1 9-43) 2 35 (5-66)
Tetracyclines 43 1(33-48) 4 28 (4-52)
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https://doi.org/10.3389/fmicb.2022.906490

¢, Por qué evaluar el riesgo ?

¢ Lasresistencias a los antibioticos deben considerarse relevante en el
riesgode enfermedadesde transmission alimentaria?

No todas las enfermedadesde transmission alimentaria van a
requerir un tratamiento antibiotico. Enalgunos casos pueden
estar contraindicados (beta lactamicos)

Autolimitantes

Listeriosis invasiva(ampicilina, gentamicina, TS)

Patogenosoportunistas resistentes, o atravesde reservorios(ESBLE. col)

Holzelet al. 2018  https://doi.org/10.1089/fpd.2018.2501 ' QA @gmm{mm
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Risk Analysis
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Characterisation Evaluation

Risk 7. Option
Implementation
Management

2. Hazard ' 3. Exposure
Characterisation Assessment

\

Risk Assessment B. Monitoring

~ 1. Hazard Identification ' & Review

Risk Assessment Policy
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parties
_,_;—'—'_'_'_

Fig. 1.Structure of Risk Analysis adapted from FAO/WHO refié&4.

Politicas y normativa alimentaria
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http://www.sciencedirect.com/science/article/pii/S0925753501000558#BIB9

Evaluacion de riesgos

Evaluacion del riesgo es un proceso documentado de analisis de datos
cientificos llevado acabo con el objeto de caracterizar los riesgos alimentario

Aldentificacién del peligro ' rosw e = =

W Caracterizacion  del peligro
Evaluacion de exposicion
Caracterizacion del riesgo

4

transparencia
Método cientifico

Enfoque de sistemas
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Evaluacion de riesgos

What are the health
effects at ditferent
exposure levels?

Jose Response Assessment

Risk Characterization

Hazard ldentification

What are potential
haalth effects of the

contaminant? Exposure Assessment

What are the
ERpOLUrE bewirld in
the population ?

https://www.foodpackagingforum.org/food  -packaging -health/chemical -risk -assessment




log(M)

Risk (dose)

Dose
of cells)

. @ Response
’ ' (illness/infection)

Process steps

J of Applied Microbiology, Volume: 88, Issue: 6, Pages: 938 -951, First
published: 25 December 2001, DOI: (10.1046/j.1365 -2672.2000.01059.x)

The dose-response function links the : O
INPUT (dose) to the OUTPUT (response)

Fazil, A.M. A primer on risk assessment modelling: focus on seafood products. FAO Fisheries Technical Paper. No.

462. Rome, FAO. 2005. 56p.
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Onehealth : Consulta de expertos
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Restriccién del uso de antibidtic.. 15
Fomento de la investigacion y d... 15 ‘
j igilanci 15

Mejoras en la vigilancia de los p...

Reduccidn de conservantes qui... 4

@ Otras 2

Frequency of Standardized Responses

inappropriate use of antimicrobials in food production f

water scarcity / deterioration of water sanitary quality f

extreme weather events (floods, ...) F

environmental deterioration |

product and distribution chain innovations |

minimally invasive processing technologies (e.g., hpp, ultrasound, etc.) [
temperature increases p

new foods involved F

2 ease to exchange genetic information and antibiotic resistance plasmids f
se in other areas, including animal and plant production, on a global scale |
biofilms where there is plasmid resistance transfer between bacteria
fertilization and resource reuse, human-animal-environment interactions f
cross-resistances caused by the use of disinfectants in the industry |

circular approaches, with reuse of by-products, mainly of animal origin |
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Estudios de Ev. Riesgos

Revisidn hasta 2018

Table 1

Articles included in the final review.
Year First Author Publication Country of origin Risk Analysis Type
2002 Alban Preventive Veterinary Medicine Denmark Qualitative and quantitative
2008 Alban Preventive Veterinary Medicine Denmark Qualitative and quantitative
2017 Alban Frontiers in Veterinary Science Denmark Qualitative
2001 Anderson Food Control USA Quantitative
2002 Barza Clinical Infectious Diseases USA Quantitative
2001 Berends Veterinary Quarterly The Netherlands Quantitative
2002 Burch Pig Journal European Union Qualitative
2013 Burch Pig Journal UK Quantitative
2017 Chereau British Medical Journal WHO East Asia Region* Qualitative
2004 Claycamp FDA Center for Veterinary Medicine Publication USA Quantitative
2017 Collineau Risk Analysis Switzerland Semi Quantitative
2004a Cox Risk Analysis UsA Quantitative
2004b Cox Risk Analysis UsA Quantitative
2005 Cox Environment [nternational USA Quantitative
2006 Cox Risk Analysis UsA Quantitative
2008 Cox Environment [nternational UsSA Quantitative
2009 Cox Risk Analysis USA Quantitative
2014 DVFA The Danish Veterinary and Food Administration publication Denmark Qualitative
2012 Depoorter International Journal of Food Microbiology Belgium Quantitative
2015 Domenech Food Control Spain Qualitative
2004 EFSA The EFSA Journal European Union Qualitative
2009 EFSA The EFSA Journal European Union Qualitative
1999 EMEA EMEA publication European Union Qualitative
2000 FDA FDA Center for Veterinary Medicine publication UsA Quantitative
2017 Stone Food Standards Agency UK publication UK Qualitative
2004 Hurd Journal of Food Protection UsA Quantitative
2008 Hurd Risk Analysis UsA Quantitative
2010 Hurd Foodborne Pathogens and Disease UsA Quantitative
2017 Hwang International Journal of Antimicrobial Agents South Korea Quantitative
2004 Kelly International Journal of Antimicrobial Agents UK Quantitative
2017 Nekouei International Journal of Food Microbiology Canada Quantitative
2017 Njage International Journal of Food Microbiology South Africa Quantitative
2009 Presi International Journal of Food Microbiclogy Switzerland Qualitative
2017 Singer Journal of Food Protection UsA Quantitative
2016 Singh Journal of Hazardous Materials India Quantitative
1989 Swartz Institute of Medicine UsSA Quantitative
2018 Toh Journal of Food Safety Saudi Arabia Quantitative
No Date Veterinary Laboratories Agency Unpublished UK Quantitative

Caffreyet al. 2019

https://doi.org/10.1016/j.mran.2018.08.002
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Evaluacion de la exposicion

N
( Retail
* Proportion of E.celi-contaminated meat
* Concentration of E.coli in contaminated meat
ki * Proportion of the hazards (resistant/total)
=
e ™
Transportation
* Time in transport from stores to home
L *  Temperature of the meat at home )
< -
(" Home storage )
* Type of home storage (refrigerator vs. freezer)
* Temperature in home refrigerators
» Time to consumption for the meat
\_ » Effect of freezing on the hazards g,
2 oy
Cooking
* Internal temperature of cooked meat
L * Model parameters for thermal inactivation y
- >
( Consumption )
* Serving size of cooked meat
W * Model outcomes .

Fig. 1. Conceptual model illustrating five modules in the quantitative exposure assess-
ment conducted to predict human exposure to antimicrobial-resistant E. coli (to cef-
triaxone and tetracycline) through the consumption of cooked ground beef in Western
Canada. Each module includes a number of input variables used in the final model.
Descriptions pertaining to each module are detailed in the text.

ceftriaxone- and tetracycline-resistant E.col

a
1

= |
| 1?

o

(logo CFU/gr)

]
L#s]

S2=2
| !

Concentration of the hazrads

—
o
L

Cl Cz C3 C-i

Fig. 2. Box-plot illustrating changes in distributions of the concentration of the hazards
(ceftriaxone- and tetracycline-resistant E. coli) in ground beef during the 4 stages of the
exposure assessment (C,; at retail; C; after transportation; C, after home storage; C, after
cooking). Boxes represent 25th percentile, mean, and 75th percentile of the concentration
distributions. Whiskers indicate 5th and 95th percentiles of the respective distributions.
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Nekoueiet al. 2018 https://doi.org/10.1016/j.ijffoodmicro.2018.02.022 celpa
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QMEA deEscherichiacoli resistente a betalactamicos en carne de ternera gn U

The average number of organisms (CFU)

per serving of beef product at the time of consumption
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Estudios de Ev. Riesgos
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Evaluacion de Riesgo

Listeriamonocytogenesresistente

Microbiological isolation of

Retail poultry shops in Mansoura ,.a'[ '.\ y Listeria monocytogenes using
e % Palcam agar 5
City, Egypt . . atiecHlar idc::i.‘l.'i;atiun 4 L. Monocytogenes detected in
: Wl e e 2
Waorker hands (50 person) 165 rRNA gene 8% of the samples

Biofilm formation detection using
Christensen’s test tube method

i

Virulence identification by PCR

Public health Risk Assessment sereening for fpdA, actd, and fap genes

Amntibiotic susceptibility test
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of contaminated poultry with L. monocytogenes isolates

Zakaria &Sabala2024 https://doi.org/10.1186/s12866-024-03183-x -




Dinamica de las resistencias

Las bacterias desarrollan cambios en sus patrones de resistencias..

A Genes de Resistencia (ARGS) en el ambiente (vegetales)

A Transmision horizontal de ARGs (I)

A Dinamicas poblacionales (I1)

A Efecto de los parametros de proceso sobre la (I11):
modulacion de resistencias intrinseca

CCCCCCCC

cccccccc

Control Veterinary Control Veterinary
trol control R . S
ER ES u




Resistenciasde lagranjaa la mesa
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Resistenciasde lagranjaa la mesa
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