28/10/18

Giorgio VARISCO

Quantitative assessment of exposure
to milk pathogens

ECVPH Annual Conference 2017,
Perugia/Italy, 17-19. Oct. 2018

Topics

* The raw milk market in Italy: regulation and production data
* Raw milk and biological hazards

* Quantitative Risk Assessment related to consumption of Raw milk

ECVPH Annual Conference 2017,
Perugia/ltaly, 17-19. Oct. 2018




28/10/18

Raw Milk: definition

* Regulation (EC) No 853/2004 lays down specific hygiene rules for

food of animal origin for food business operators.
* Annex |: Definitions

Raw milk" means milk produced by the secretion of the mammary
gland of farmed animals that has not been heated to more than

40°C or undergone any treatment that has an equivalent effect”.
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Raw Milk: legislation

* REGULATION (EC) N° 852/2004 OF THE EUROPEAN PARLIAMENT AND
OF THE COUNCIL of 29 April 2004 on the hygiene of foodstuffs

recognizes that primary producers of milk are responsible for compliance with the hygiene
requirements by requiring the implementation of appropriate measures that can identify, prevent and
control the hazards associated with the same production and that these measures are codified,

registered and made available to the competent authority control.
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Raw Milk: legislation

* REGULATION (EC) No 853/2004 OF THE EUROPEAN PARLIAMENT
AND OF THE COUNCIL of 29 April 2004 laying down specific hygiene

rules for on the hygiene of foodstuffs

obliges primary producers of raw milk to meet the requirements concerning the health status of dairy
animals, the structural requirements of the farms (premises, equipment, milking, collection, transport

of milk and staff hygiene) and the microbiological requirements raw milk.
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Raw Milk: production and intended use in ltaly

* Italy, 2016: intended use of total milk available

FRESH MILK (other than UHT milk): 9%
UHT : 9%

DIFFERENT DESTINATION: 39%

PDO CHEESES: 43%
www.CLAL.it
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Raw Milk: production and intended use in Italy

* Italy, 2016: raw milk destinations for PDO cheeses production

Gorgonzola: 4%
Parmigiano Reggiano: 16%

Grana Padano: 22%
Other cheeses: 57%
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Raw milk for direct human consumption

Total number of raw milk vending machines in Italy:

993 (2018) - 28% from 2011 (1373)
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Raw milk and biological hazards

Summary of microbiological hazards associated with raw cow milk

Food Standards Microbiological Risk Assessment of Raw Cow Milk 2008
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Raw milk and biological hazards

Main food-borne outbrake
Main routes of contamination linked with raw milk consumption
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Quantitative Risk Assessment: definition

Quantitative Risk Assessment (QRA) “is use of measurable, objective

data to determine asset value, probability of loss, and associated risk(s)"..

In this study QRA considered the presence of pathogens (Campylobacter

spp., Salmonella spp., L. monocytogenes, E. coli O 157 H:7) in dairy farms,

the field handling conditions of raw milk during distribution and delivery
to the consumer, consumer habits, and the behavior of pathogens

throughout the food chain.

ECVPH Annual Conference 2017,
Perugia/ltaly, 17-19. Oct. 2018

Quantitative Microbiological Risk

Assessment
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Foodborne Pathogens in Raw Milk Sold by Vending
Machines in ltaly

Prevalence of Salmonella and L. monocytogenes isolated from raw milk samples in seven Italian
regions, 2008 through 2011, and beta distributions from the univariate analysis

Journal of Food Protection, Vol. 76, No. 11, 2013, Pages 1902-1907
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Foodborne Pathogens in Raw Milk Sold by Vending
Machines in ltaly

Prevalence of E. coli 0157:H7, and C. jejuni isolated from raw milk samples in seven Italian regions,
2008 through 2011, and beta distributions from the univariate analysis

Journal of Food Protection, Vol. 76, No. 11, 2013, Pages 1902-1907
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Field handling conditions of raw milk sold in
vending
machines
Experimental evaluation of the behavior of L. monocytogenes, E. coli
0157:H7, S. Typhimurium and Campylobacter jejuni

Italian Journal of Animal Science 2012; volume 11:24

Pathogenic microbial population count during storage at 4°C and at variable temperatures
(mean+SD Log CFU mL1 of 9 data: 3 replicates x 3 batches).

For L. monocytogenes, E. coli and
Salmonella the risk analysis must
evaluate the prevalence, and the ability
to grow during the transport and shelf
life
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Quantitative Risk Assessment related to
consumption of Raw milk: the model

Flow chart of the model used
to estimate the probability of illness from a
single exposure to contaminated raw milk
and the number of illness cases expected
each year.

Journal of Food Protection, Vol. 78, No. 1, 2015, Pages 13-21
Journal of Food Protection, Vol. 75, No. 11, 2012, Pages 20312038
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Quantitative Risk Assessment related to
consumption of Raw milk: Listeria monocytogenes
and Salmonella spp.

Estimated concentrations of Salmonella and Listeria monocytogenes in milk
after the best and worst storage conditions and after boiling: minimum,
mean, and maximum estimated concentrations

Journal of Food Protection, Vol. 78, No. 1, 2015, Pages 13-21
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This data emphasize, yet again, that boiling of milk before drinking is a simple but effective tool to protect consumers
against the risks of illness inherent in the consumption of raw milk
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Quantitative Risk Assessment related to
consumption of Raw milk: Listeria monocytogenes
and Salmonella spp.

This study clearly show how consumer behavior could affect the probability
and number of salmonellosis cases and, in general, the risk of iliness.

The RA models predicted no human listeriosis cases per year either in the best
or worst storage conditions and with or without boiling raw milk.

The annual estimated cases of salmonellosis depend on the dose-response
relationships used in the model, the milk storage conditions, and consumer
behavior in relation to boiling raw milk or not. The estimated salmonellosis
cases can’t be assessed due to wider variability in selling and consuming data

Journal of Food Protection, Vol. 75, No. 11, 2012, Pages 20312038
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Output QRA models

Salmonella
* FSANZ (2009) in children
1 * Scenario 1 (at farm direct consumption): 17 cases
on 100,000 daily portions;
* Scenario 2 (domestic consumption): 55 cases on
100,000 daily portions;
* Scenario 3 (domestic consumption after botling and

on shop selling) : 153 cases on 100,000 daily
portions (130 adulti).

* Soboleva (2013) 8 cases on 100,000 daily portions (in
all different scenarios)

Quantitative Risk Assessment related to consumption
of Raw milk: E. coli 0157 and Campylobacter jejuni in
North Italy

Estimated E. coli and O157:H7 C. jejuni levels in raw milk under the best and
worst storage conditions and after boiling
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The estimated E. coli 0157:H7 level increased in the worst storage scenario, whereas estimated C.
jejuni levels decreased because of the more pronounced decrease in C. jejuni in raw milk stored at
higher temperatures.

Boiling greatly reduces the estimated levels of both C. jejuni and E. coli

Journal of Food Protection, Vol. 75, No. 11, 2012, Pages 2031-2038

ECVPH Annual Conference 2017,

Perugialltaly, 17-19. Oct. 2018 20

10



28/10/18

Quantitative Risk Assessment related to consumption
of Raw milk: E. coli 0157 and Campylobacter jejuni in
North Italy

For every 10,000 to 20,000 consumers each year, the models predicted for
the best and worst storage conditions, respectively,

* campylobacteriosis 2.12 and 1.14 cases;

* HUS 0.02 and 0.09 cases in the 0- to 5-year age group and 0.1 and 0.5 HUS
cases in the .5-year age group.

Journal of Food Protection, Vol. 75, No. 11, 2012, Pages 2031-2038
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Conclusion

. Considering QMRA available in Europe on bovine milk there’s a clear evidence of risks associated with raw

milk consumption for Campylobacter spp., Salmonella Typhimurium, STEC
. L.monocytogenes doesn’t represent a quantitative relevant risk in bovine raw milk

. Pathogen-free raw milk is difficult to obtain, but the risk of illness could be significantly reduced by using

simple control measures:
1.  high gmp level at farm
2.  astrict monitoring of temperatures by farmers during raw milk distribution;

3. enhanced educational efforts to the consumers for the importance maintain cold chain, reduce domestic

shelf life and first of all boiling raw milk
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Thank you for your attention

Giorgio Varisco— giorgio.varisco@izsler.it
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