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Harmonised Epide
Indicator (HEI)

v' Prevalence or concentration of the hazard at a certain
stage of the food chain that correlates to a human
health risk caused by the hazard

v Indirect measure of the hazard (such as audits on
farms or transports) is also covered
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meles of HEIS

= Prevalence of Salmonella, Campylobacter, STEC, Yersinia
enterocolitica, Toxoplasma gondii, Trichinella spp.,
Mycobacteria at key points in the food chain of different

species @

Points where risk is first
created, primarily on-farm,
but also during transport or

slaughter
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What are HEIs fc

v'enabling the Member States to carry out a risk analysis
(or components thereof) to support decisions on any
adaptations of meat inspection methods

v'enabling the risk managers to consider adaptations of
meat assurance systems
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What are HEIs fc

v'HEIs should be added to the Food Chain Information provided by
the holdings supplying the animals to the slaughterhouse.

vReg. 853/2004 Annex II Food chain information:
(a) the status of the holding of provenance;

(b) the animals' health status;

(d) diseases that may affect the safety of meat;

(e) ........ including samples taken in the framework of the monitoring
and control of zoonoses....
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Els in this lesson?
c 1

eJ EFSA Joumnal

EU One Health Zoonoses Report 2018 B e

Campylobacteriosis (N =246,571)

Salmonellosis (N =91,857)

STEC infections (N=8,161) T
STEC infections (N =28,161)
Yersiniosis (N = 6,699)
Yersiniosis (N = 6,699)

Listeriosis | (N =2549) Listeriosis (N =2,549)
2 West Nile fever | (N = 1,548)' West Nile fever (N = 1,548)'
(73
2 hinococcosi =
S Echinococcosis | (N = 793) Echinococcosis |l (N = 793)
N

Q fever

(N =789)
Qfever | (N =789) S m—
Brucellosis || (N = 358)

I i -
Encatals || Himoun) Tularaemia J(N = 300)

Tularaemia | (N=300) TB caused by M. bovis | (N=170)
TB caused by M. bovis | (N =170) Trichinellosis | (N = 66)
Rabies | (N=1)
Trichinellosis | (N = 66) : . i
0 1 2 3
Rabies [(N=1) J Notification rate per 100,000 population

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
Notification rate per 100,000 population

/\ EFSA Journal 2019; 17(612): 5926
»@‘ RIBMINS 4-Feb-21 Training School on Future Meat Safety| Silvia Bonardi 6



Els in this lesson?

EU One Health Zoonoses Report 2018 -Lf";:'"“

eJ EFSA Jourmal

Campylobacteriosis (N =246,571)

Salmonellosis (N =91,857)

STEC infections (N =8,161)

Directive CE 2003/99, Annex I
Zoonoses and zoonotic agents to be included in monitoring

NN
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n Campylobacter

Most common thermotolerant Campylobacter :

= C. jejuni
= C. coli
= C. lari

= Low infective dose
= The most common zoonosis in the EU since 2005
= 2018 EU notification rate: 64.1 cases/100,000 population

>(“\° RIBMINS 4-Feb-21 Training School on Future Meat Safety| Silvia Bonardi 8



mfection for humans: strong-evidence outbreaks

Campylobacter outbreaks EU 2010-2017 (%)
3 1,7 2,1

2,11

7,9 25,5
44,4
O milk O broiler meat B mixed poultry meat
B pig meat B cheese B other meat

B dairy products
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mampylobacter in poultry

= Stages of the food chain:
- Farm of poultry flocks (auditing; FCI; microbiology)
- Slaughterhouse (microbiology)

EFSA Journal 2012; 10(6): 2764

>(">° RIBMINS 4-Feb-21 Training School on Future Meat Safety| Silvia Bonardi
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HEI 2

Farm audit

W

Aspects of farm biosecurity Farm-level risk I

HEI1

Prior to slaughter

Accumulation of historical
evidence of colonisation
status

HEI 3

Partial
depopulation

Status of individual flock Batch-level risk

* Short interval between testing and slaughter (2-3 days)
Regular testing of flocks to update the risk status of the farm

42> RIBMINS
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HEI4

Evisceration

slaughter

including the impact of transport
and lairage conditions

Level of contamination prior |

HEIS5

Carcases
after chilling

toslaughter ok

Level of contamination after

slaughter

Slaughterhouse

capacity to reduce
contamination

x Campylobacter count in caecal content reflects on-farm colonisation
and transport/lairage impact

RO RIBMINS 4-Feb-21
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Wrm and at slaughter

HEI 1

Prior to slaughter

42> RIBMINS

4-Feb-21

HEI 4

Evisceration

* HEIS
Carcases

after chilling

Training School on Future Meat Safety| Silvia Bonardi

Abitily of the
slaughterhouse
to influence

Campylobacter
contamination
of carcasses
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n (EU) 2017/1495: the process hygiene

N
O O O
’ Sampling |:1Ianh"r Limits Analytical Stage |
Food Micro- reference where the
category | organisms | p c m | M | “method Efltﬁiftlﬁﬂf
“““““““““““““““ applies
O C=20 O
From 1.1.2020
Carcases of | Campylo- | Co1n 1000 EN/ISO TS Qﬂﬁ««jﬁﬁ
broilers bact . B CFu 10272-2 L
S| 2aGLel 3PP From 1.1.2025 /9 chilling
C=10
O O O

Actions in case of unsatisfactory results:
Improvements in slaughter hygiene, review of process controls, of animals' origin
and of the biosecurity measures in the farms of origin
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W‘ampylobacter Control Programmes
Different approaches in the EU countries M

The example of Denmark:

= Since 1998 all Danish broiler flocks have been tested
for Campylobacter at slaughter

= Since 2002 the major slaughter companies have been tested flocks
on farm

>(“\° RIBMINS 4-Feb-21 Training School on Future Meat Safety| Silvia Bonardi 15



Mtions in broiler primary production

SCIENTIFIC OPINION

OOOOOOOOOOOOOOOOOO

broilers at primary production

eJ EFSA Journa

Update and review of control options for Campylobacter in

Aim

Are on-farm control
options able to reduce

"~ efsam

European Food Safety Authority

Campylobacter flock
prevalence?

Which impact on the
relative risk of disease

INn humans?

42> RIBMINS
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Result

A 3-log10 reduction in
broiler caecal concentrations
was estimated to reduce the
relative risk of disease by
58%

(instead of 90% as
previously supposed)
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options in broiler primary production

Selected control options Relative risk 90% PI
reductions

Vaccination 27% 4-74%

Feed and water additives 24% 4-60%
Discontinued thinning 18% 5-65%
Well-trained staff 16% 5-45%
No standing water 15% 4-53%
Disinfectants in drinking water 14% 3-36%
Hygienic anterooms 12% 3-50%
Designated tools for broiler house 7% 1-8%

* Largely overlapping probability intervals (PI) make this ranking uncertain

42> RIBMINS
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n Salmonella

= More than 2,600 serovars, most of them zoonotic

= Common reservoir: intestinal tract of domestic and wild animals
= Subclinical infections common; spread of S. on herds

= 2nd zoonosis in the EU
= 2018 EU notification rate: 20.1 cases/100,000 population

>(“\° RIBMINS 4-Feb-21 Training School on Future Meat Safety| Silvia Bonardi 18



m‘ection for humans: strong-evidence outbreaks

Salmonella outbreaks EU 2018 (%)
2.7 2.5 111

4.4

9.8 45.6
Oeggs B bakery products B pig meat
O meat B cheese B broiler meat
B bovine meat B crustaceans B dairy products
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r Salmonella in poultry

= Stages of the food chain:

-  Farms of breeding and fattening flocks, laying hens
(auditing; microbiology)

- Slaughterhouse (microbiology)

EFSA Journal 2012; 10(6): 2764

>(“\° RIBMINS 4-Feb-21 Training School on Future Meat Safety| Silvia Bonardi
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farm

HEI 1
I Breeding parent Introduction of Salmonella
H . ) )
* flocks in live birds
) Other aspects of farm .
Farm audit " pects Farm-level risk
losecurity
HEI 3
Accumulation of historical
/’ evidence of infection status
HEI 2 | H
l Pre-slaughter
2 g Status of individual flock Batch-level risk
(on farm)

* Data from mandatory Salmonella national control programmes in Gallus gallus
and turkeys will provide information for HEI1 and HEI2
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slaughter

Status of individual flock

\l Level of contamination prior

to slaughter

HEI 2
Pre-slaughter
(on farm)
HEI 4
Carcases
after chilling

Level of contamination after
slaughter

Serotyping is required

42> RIBMINS

4-Feb-21

Training School on Future Meat Safety|

Slaughterhouse

capacity to reduce
contamination
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Salmonella Control Programmes

Maximum annual
percentage (%) of

Population flocks remaining Target serovars Legislation
positive

Adult breeding hens 1 5. Enteritidis, 5. Typhimurium Regulation (EC) No. 200/2010
(Gallus gallus) (including monophasic

variant), 5. Infantis, 5.

Virchow, 5. Hadar
Adult laying hens 2 5. Enteritidis, 5. Typhimurium Regulation (EC) No. 517/2011
(Gallus gallus) (including monophasic
Broilers (Gallus gallus) 1 variant) Regulation (EC) No. 200/2012
Adult breeding turkeys 1 Regulation (EC) No. 1190/2012
(Meleagris gallopavo)
Fattening turkeys 1 Regulation (EC) No. 1190/2012
(Meleagris gallopavo)
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Proportion of Spain
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'rSa/mone//a in pigs

= Stages of the food chain:

- Farm (auditing; microbiology)

-  Transport and lairage (auditing)
- Slaughterhouse (microbiology )

42> RIBMINS

4-Feb-21

EFSA Journal 2011; 9(10): 2371
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farm

On-farm pooled faecal
culture from breeding
and fattening pigs

HEI1 & 2 J‘l’

Estimate serovar
prevalence

HEI3 |
HEI3 |

Audit of controlled
housing conditions

Indicator of farm level

risk

RO RIBMINS 4-Feb-21

Pooled faeces

Breeders on farm
Fattening pigs on farm 1 month before slaughter

Serotyping is required
for epidemiological purposes

Training School on Future Meat Safety| Silvia Bonardi
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| HEI 4 |

Audit transport and
lairage indicators -
mixing of batches,

duration

Indicator of slaughter

batch risk

»@‘ RIBMINS 4-Feb-21

Ing transport/lairage

Covering specific aspects :
« transport time

« mixing of pig batches

« reuse of pens in lairage
« hygiene in lairage

L e

Training School | Silvia Bonardi
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slaughter

HEI S_J
Culture of ileal

content at slaughter

HEI6 | i
Carcase swab at end
of slaughter line *
befare chilling
HEI 7 ,l,

Carcase swab at end
of slaughter line
after chilling

Indicator of slaughter

level risk

Best stage for
carcass testing
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W Control Programmes: reduction plans

Germany and Denmark

= Sampling in pigs is mandatory on farm and at slaughter

= ELISA-testing of serum or meat juice

Risk Prevalence Corrective actions
category (serum/ meat juice)
Germany Denmark Germany Denmark
I (low) < 20% < 40% None None
IT (medium) > 20 bis 40% | > 40 bis 65% | Check hygiene status Penalty fee
ITI (high) > 40% > 65% Bacteriological sampling, Penalty fee,

epidemiological investigation,
corrective actions at farm

slaughtered
separately

42> RIBMINS

4-Feb-21
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W Control Programmes: eradication plans
=

In pedigree breeder herds (piglets 2-6 weeks)

= Microbiological testing of pooled faeces

Norway, Finland, Sweden

The example of Norway:

At slaughter

= Microbiological testing of ileo-caecal lymph nodes and carcass swabs
= Sample size: about 3,000 carcasses (1/500 pigs) per year

>(“\° RIBMINS 4-Feb-21 Training School on Future Meat Safety| Silvia Bonardi
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'rSa/mone//a in cattle

= Stages of the food chain:

Farm (auditing; microbiology)

Transport and lairage (auditing)

Slaughterhouse (visual inspection of hides; microbiology )

"‘,{‘t.

EFSA Journal 2013; 11(6): 3276
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farm

HEI 1 |
7

Practices which increase the

oS Wi . « purchase policy
risk of introducing .
Salmonella into the farm  contact with other herds

(her2 | « access to open pasture /surface water

—

On-farm practices and
conditions

HEI 3
S—

Salmonella status of
the group(s) of bovine

animals containing I Pooled faeces 1 month before slaughter
animals to be
slaughtered within one

month

Serotyping is required

for epidemiological purposes

RO RIBMINS 4-Feb-21
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ring trasport/slaughter

Transport- lairage Slaughterhouse
HEI 4 HEI 6
" Transt Salmonella on incoming animal d
Transport and lairage almonella on incoming animals H in
conditions (after bleeding and before dehiding) yde test g

HEI' 7 |

S

HEI 5 I
| J

Salmonella in incoming animals

Visual inspection of (evisceration stage) Lymph nOdeS teStIng

|

|

|

|

1

1

1

1

|

I

|

p |
hide conditions o I

animals at lairage 1 | HEI8

|

1

1

1

|

I

|

|

|

|

|

1

1

1

(clean animal

Salmaonella on carcases pre- *
scoring system)

chilling

. HEI 9 |

Salmonello on carcases
post-chilling

Indicator of slaughter level

risk

Indicator of slaughter
batch risk
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nella process hygiene criteria

Food category Microorganism Sampling plan Limits Reference Stage where Regulation
method the criterion EU
N C applies
Carcasses of Salmonella Not detected in EN/ISO Carcasses
broilers and (serotyplng for 50 5 25 g of a pooled 6579-1 aft_er 1086/2011
turkeys Typhimurium and sample of neck chilling
Enteritidis) skin
Carcasses of Carcasses
pigs Sl = 2 Not detected in EN/ISO after 217/2014
e ——— the area tested 6579-1 dressing
cattle Salmonella 50 2 per carcass but before 2073/2005
chilling
Amended by Regulation No. 2019/229
>4\° RIBMINS 4-Feb-21 Training School on Future Meat Safety| Silvia Bonardi 34




'rShiga-toxin producing E. coli (STEC) %= ==

= Top six serogroups:
0157, 026, 0103, O111, 0145, 0104
= Many other serogroups are pathogenic to humans

= Very low infective dose

= Serious diseases in humans (HC; HUS)

= Ruminants: main reservoirs

= 3rd zoonosis in 2018

= 2018 EU notification rate: 2.28 cases/100,000 population
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mfection for humans: strong-evidence outbreaks

STEC outbreaks EU 2010-2017 (%)
s 37

2.1
31.7
11.1
16.7
Obovine meat O vegetables, juices B milk
Ocheese Bother red meat Opig meat
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r STEC in cattle

Stages of the food chain:

Farm (auditing; microbiology)

Transport and lairage (auditing)
Slaughterhouse (visual inspection of hides; microbiology)

EFSA Journal 2013; 11(6): 3276

/>
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farm

HEI 1 |

risk of introducing
pathogenic VTEC into the

PractiEes which increase the

e purchase policy
« contact with other herds

farm
HEI 2

.

On-farm practices and
conditions

HEI 3
N

Pathogenic VTEC status
of the group(s) of bovine
animals containing
animals to be
slaughtered within one

month

42> RIBMINS

Indicator of farm level risk

4-Feb-21

« access to open pasture /surface water

IPooIed faeces 1 month before slaughter I

Serogroup typing is required
for epidemiological purposes

Training School on Future Meat Safety| Silvia Bonardi
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ring transport/lairage/slaughter

Transport- lairage

HEI 4
S—

Slaughterhouse

HEI 6

R

Pathogenic VTEC on incoming

animals (after bleeding and before Hyde testing

Transport and lairage
conditions

dehiding)
HEI 5 A7
- d . Pathogenic VTEC on carcases
Visual inspection of o
pre-chilling

hide conditions of

1
|
1
i
1
1
1
I
|
1
1
|
|
animals at |airage I r ]
(clean animal : o=
1
I
|
|
1
1
I
|
|
1
|
I

b

Pathogenic VTEC on
carcases post-chilling

scoring system)

« DBest stage for
Indicator of slaughter level carcass teSting

risk

Indicator of slaughter
batch risk
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ontamination of hides

Veterinary  Ghjga toxin-producing Escherichia coli
Qpeﬂ 0157, 026 and O111 in cattle faeces
and hides in Italy

S. Bonardi," I. Alpiqiani,1 R. Tozzoli? A. Vismarra,' V. Zecca,' C. Greppi,®
C. Bacci," I. Bruini," F. Brindani'

Bonardi 5, et al. Vet Rec Open 2015;2:e000061. doi:10.1136/etreco-2014-000061

STEC-positive samples:
13.1% faeces
3.8% hides
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WTEC in sheep and goats

= Stages of the food chain:
- Farm (microbiology)

- Slaughterhouse (microbiology)

EFSA Journal 2013; 11(6): 3277
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farm

HEI'1l

l.—l-l-l..J
Occurrence of pathogenic

VTEC in slaughter batch /
group of animals IPooIed faeces 1 month before slaughter |

one month before slaughter

Serogroup typing is required
for epidemiological purposes

Indicator of farm level risk
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slaughter

Occurrence of pathogenic VTEC
on fleece/pelt samples

Fleece/pelt testing

{after bleeding and before
fleece/pelt removal)

| HEI 3
Occurrence of

pathogenic VTEC on
carcases pre-chilling

HEI 4

—aiaaled g
Occourrence of

pathogenic VTEC on
carcases post-chilling

»4\' RIBMINS 4-Feb-21 Training School on Future Meat Safety|

Indicator of slaughter level risk i

! Indicator of VTEC contamination
levels entering the food chain
from the slaughterhouse

*

Best stage for carcass testing

Silvia Bonardi
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utbreaks

CDC Centers for Disease Control and Prevention

CDC 24/7: Saving Lives, Protecting People™

CDC, several states, and the U.S. Department of Agriculture’s Food Safety and Inspection Service investigated a
multistate outbreak of Shiga toxin-producing Escherichia coli (E. coli) 0103 infections linked to ground beef.

® Reported Cases: 209

e States: 10 MICROBIAL GENOMICS OUTBREAK REPORT MICROBIOLOGY
A _ A Wilson et al., Microbial Genomics 2018;4 RRLEED

¢ Hospitalizations: 29 DOI 10.109%/mgen.0.000160

e Deaths: 0 “DATA 3 MICROBIOLOGY

Farm-to-fork investigation of an outbreak of Shiga
toxin-producing Escherichia coli 0157

Deborah Wilson,' Gayle Dolan,? Heather Aird,? Shirley Sorrell,* Timothy J. Dallman,” Claire Jenkins,™* Lucy Robertson®
and Russell Gorton®

s s —————————— e e e e e R A SemAmE Bia e R e 04 e R A R SRS SRR N S R R M e AR —

and seven cases dwelnped haemaolytic uraemic syndrome. A case control study found a statistically significant association
with the purchase of e mennio-cat (RTE) food supplied by the implicated butchers™ shops. Isolates of STEC 0157
were detected in ken from one of the butchers” premises. Subsequent environmental sampling
identified STEC 0157 in bovine Taecal samples on the farm supplying cattle to the implicated butchers for slaughter. Whaole
genome sequencing (WG5S} was performed on the lllumina HiSeq 2500 platform on all cultures isolated from humans, food

and cattle during the investigation. Quality trimmed [llumina reads were mapped to the STEC 0157 reference gencme Sakai
using ewa-MeM, and single nucleotide polymaorphisms (SNPs) were identified usimg Gatez. Analysis of the core genome SMNP
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= HEIs are selected according to the most important biological hazards
carried by food-producing animals and their impact on human health

= Their correct application can achieve:
v Classification of farms (capacity to reduce prevalence)

v Classification of slaughterhouses (capacity to reduce contamination)

v'Their ultimate goal is the protection of human health

.
»
i

5
o
:rmaommr
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THANK YOU!

silvia.bonardi@unipr.i

WWW.Unipr.it
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