I * Canadian Food Agence canadienne
Inspection Agency  d'inspection des aliments

Mo hinh hoa nguy co’ CFIA
Vi du vé danh gia nguy co an toan
thure pham

Bao cao vién: TS. BS Thu y Ashwani Tiwari
B6 phan Tw van va Théng tin Khoa hoc Thwe phdm
Co quan thanh tra thwc phdm Canada (CFIA)
Ngay 31/10/2024




Pé cwong thuyét trinh

Panh gia nguy co thwe phdm tai Co quan thanh
tra thwc pham Canada (CFIA)

« M6 hinh Trinh duyét kiém tra Nguy co’ nhap khau
thwe pham (FIRE) dé wu tién cac nguy co thwc pham
nhap khau

» S dung két qué mo hinh FIRE dé dua ra quyét dinh quan ly
nguy co an toan thwc pham

« M6 hinh Nguy co dé hé tro xay dwng Tiéu chuan hiéu

suat
« Khuéan Salmonella & gia cam (vi du minh hoa)




N&i dung hoat ddng cua CFIA

CFIA xay dwng quy dinh va thwc hién thanh tra
va cac cong tac khac nham

= A

Ngéjn ngl‘Pa va Gép phén Tao diéu klén
quan ly dich bao vé tiép can thj
bénh dong vat, ngwoi tidu tripong cho thure
bao vé strc dung pham, ngg vat
khde va phuc va thipc vat cua
loi dOng vat Canada

Tam nhin
Phan dau tr® thanh co quan quan ly khoa hoc xuat sac, duwoc
ngwQi dan Canada va cOng dong quolc té tin cay, ton trong.
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CFIA dwoc to chlrc nhw thé nao
Cac chi nhanh chinh caa CFIA hop tac dé thwe hién

Nhiém vu

Hoat dong
(thanh tra vién)
Khoa hoc ]“ @

Bao vé tai nguyén thwc pham, dong vat va thwec vat cla
Canada

ac chuwrong
trinh




Panh gia Nguy co thwe pham trong
Chinh phu Canada

- BAY té Canada
— Chu yéu danh gia nguy co dinh tinh
« CFIA

— Chiu trach nhiém danh gia nguy co bang cach st
dung mo hinh dé xac dinh cac wu tién quan ly nguy co’
thwe pham, thiét ké va thwe hién chwong trinh

« Dbi v&i cac cau hdi cu thé nhw nguy co cua sw két hop gilra
thwe pham va mdi nguy dwoc quan tam

- Ap dung rong réi o cap chwong trinh dé 1am co sé cho wu
tién va phan bd ngudn luc

« Chu yéu str dung phwong phap danh gia nguy cO dinh lwong



Panh gia/Mo6 hinh héa Nnguy co trong CFIA

Cac hoat dong danh gia nguy co do 03 nhém trong
B6 phan Khoa hoc ctia CFIA thuc hién:

— Panh gia va théng tin nguy co sirc khoe déng vat
(AHRAI),

— Panh gia nguy co strc khoe thuwc vat (PHRA) va
— Phan tich dir lieu nang cao va mo hinh hoa nguy
co an toan thwc pham (FADARM)
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Céac nguyén tac co’

CODEX ALIMENTARIUS World Organisation
for Animal Health

Founded as OIE

ban cua danhgia | 7
nguy co’

Két hop kha
nang va hau
qua dé dwara
worc tinh cuOi
cung vé nguy co

Xac dinh kha
nang phoi
nhiém

Xac dinh hau
qua cUa phoi
nhiém

Xac dinh moi
nguy

o Xac dinh mdi nguy (sau * Kha ndng mOi nguy xam ¢ Kha nang mbi nguy gay * Bao gdm wdrc tinh vé
bénh, vi khuén, vi rat, nhap vao Canada? hai tai Canada? mUc d6 khong chac
V.v...) 6 thé gay hai dén chan
an ,toénAthL_PcAphérp, SLEPC o Ml’:PC dd hién nhlém cla e Mrc d6 nghiém trong
khGe ddng vat hoac strc mOi nguy tai Canada? cla h&u qua lién quan o St dung dé dwa ra cac
khoe thirc vat dén mdi nguy tai phwong an quan Iy nguy

¢ Khd ndng phoi nhiém Canada? co' va ra quyét dinh
v&i mbi nguy tai
Canada?




Yéu t0 khéng chic chén trong danh gia
nguy co’

« Xuat phat tir thong tin khéng day du hodc mau
thuan

 C6 thé dwoc gidm thiéu hodc loai bd bang cach
cung gia tang mac dd théng tin vé mat so lwong
hodc chat lwong

» Can dwoc ghi nhan trong danh gia nguy co
— Dam bao rang cac quyét dinh quan ly nguy co tinh

dén yéu td khong chic chan nay

— Pam bao tinh minh bach trong quy trinh
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NgwoOi danh gia nguy co’

* Nguwoi danh gia nguy co la cac chuyén gia co
chuyén mon cao trong twng linh virc:
- Chuyén gia thwe vat hoc, Chuyén gia bénh
hoc thwc vat, Chuyén gia con trung hoc
<% PoOng vat — Bac si tha y, chuyén gia dich té hoc,

— Chuyén gia vi sinh thwc pham, chuyén
gia dich t& hoc, bac si thu y, chuyén gia thong ké &
chuyén gia ddc chat hoc
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Nhém phu trach phan tich dir liéu vé,mé hinh héa
nguy co tai CFIA (Thwc pham)

Danh gia dwa trén co’ s khoa hoc va cép giai phap phan tich
dwa trén div liéu nham ho tro’ va cung cap théng tin cho viéc
thiet ké chwong trinh va quan ly nguy co’

A . Vi du ve cac giai phap phan
Chuyenn mon b‘i‘°_9°mA tich va mo hinh héa nguy co:
<Phan tich dir liéu nang

N Ay 1 ) x

c20 (tri tué nhan tao) % :;,héetth:(te chwong trinh giet

#Dich te hoc Phwong phap phan tich xu

<*M6 hinh héa nguy co’ hwéng

&Cac dich vu thong ké M6 hinh Trinh duyét kiém
tra Nguy co’ nhap khau
thwe pham (FIRE)




Quan ly nguy co’ thwe pham cho

ngwoi dan Canada

Giam sat moi trd'ng
An pham Phan tich di liéu (vi du:
khoa hoc ket qua giam sat) —
Bai vidt Xac dinh dau hiéu .
A A Ang ti 2 did Thiét ké chwong
truyén thong Thong tin toan dién trinh
D liéu chinh * M0 hinh hda nguy co - R )
ha dinh lvong (vi du: Tiéu chuan & chinh
- liGu ti FIRE) sach cua chwong
gllil’arllenuu:cé’uccd Phan tich xu huwéng tr!nh S
ngoai Thiét k& nghién ctru, Cac W tien giam sat
L e hu thap di liéu, phan
Ho'p tac ky thu thap aw ligu, ¢
thuat (trong tich va dién giai ket
nwdc & quoc qua
té)
Thdng tin vé nguy DPanh gia nguy co' &

Pau vao

co’

Xéc dinh cac m0| nguy
hoac dlem yeu mo&i

phan tich di¥ liéu
Panh gia, wérc tinh va
wu tién nguy co, xac
dinh cac yéu to nguy

Quan ly nguy co’

Lwa chon va thwc
hién cac bién phép
kiém soat dé quan

hoac tiém an co ly/ngan ngtra nguy co’

Truyén théng vé nguy co




DPau ra mé hinh héa Nnguy cO thuc
pham
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Pong gép vao quan ly nguy co’
an toan thwc pham

Cac san pham va hoat dong cta CFIA cung cap
bang chirng khoa hoc de:
& Cung cAp théng tin cho viéc
chwong trinh

% Xay dwng chinh sach
% Uutién va quan ly cac nguy co

< Ung pho véi cac van dé thuc pham
nién ¢6 va moi phat sinh




Phan mém

%

Phan tich tong
quan tai liéu
(FIESCA)

Phan tich thdng
ké va triec quan
hoa di lieu (Stata,
SAS, R, Power BI,
ArcGIS)

MO hinh héa nguy
co (FDA-iRisk,
Analytica)
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Hop tac

Péi tac lién « Chia sé théng tin va dau hiéu
bang/tinh/vung lanh <« Chia sé d¥ liéu giam sat, théng tin phdng thi nghiém
thd va bao céo phan tich xu hwéng
« Hop tac phan tich sb liéu

Quéc té « Hop tac song phwong (vi du: US-FDA &
- Coquan, to USDA-FSIS)

chirc « Chia sé chuyén mén va théng tin (vi du: FDA-iRisk)
- DOi tac thwong

mai
Khdi hoc thuat « Du an sinh vién cao hoc

« Tham van hoc gia




Xay dwng cac mé hinh danh gia nguy co thwe pham

M® hinh trinh duyét kiém tra nguy co nhap khau thwc pham
(FIRE)

ﬂ“mg viéc dang thuwc hién: \

Méf moé hinh sa’zng tao moi woc {inh céclnguy co an toan thuc
pham nhap khau bang don vi s6 nam song diéu chinh theo
khuyét tat (DALYS)

« S dung di liéu mdi nguy thwe pham - qudc gia xuat x
« C6 kha nang so sanh cac nguy co twong ddi gitra cac loai moi
nguy khac nhau (vi sinh, héa hoc, cac chat gay di ing)
« CO kha nang xép hang va wu tién nguy co dé cung cap théng
\tin cho viéc thiét ké chwong trinh va ké hoach 1am viéc /
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Mo hinh khoi x

y

ay dwng & kien truc

VN X X R
Déi tic thwwong mai va Két qua mau CFIA oo Heuthu N Dic did o
A. A 2 A gem £, /] id mire dO phoi anh gia lieu Irong dap c aiem nguy c
khdi Igng nhap khau (Nhn dién méi nguy) ann il e 40P ima) : guy
* Hang hoa thwe phdm Dat/ *Tén sdn pham va sb *Tiéu thu sdng hodc +  Xac suat va mirc d0
*San phém theo mi sb Khéng dat? lwong tiéu san
hé thOng hai hoa

+ Qudc gia xuat xt

« Mrc d6 mdi nguy
dwoc phat hién -
hién nhiém

pham?
« Kich thuwéc khau
phan dién hinh

ndu chin sau khi nhap
khau?

*Sw gia tang mdi nguy
trong san pham

nghiém trong cla
két qua slrc khde

Cac san pham thay nhirn v 2,
. y g NgwoOi Canada Thwc pham cé Tinh trang
dang duorc mOi nguy nao A £ A =
A LA dang tiéu thu dwoc ché bién strc khde
nhap khau va trong thirc 2 n n
. . 2 n thwc pham gi? thém khong?
xuat xu? pham nhap @
R
- - FIRE tao ra danh sach
D{r liéu thuwong D liu tiéu thy D lidu v& Kich thude xep hang & cap do
D liéu moi nguy mai Bo Yté Canada khiu phan Thuec eham x Moi nguy
DiF liéu Idy mau CFIA Co quan théng ké DU liéu ve kich thwde Ngoai suy tlr DiF liéu Canada & x QuOc gia do lwong
Canada kh&u phan Co s& diF li&u Ailen d3 cong bd bang mot don vi
chung (DALYs)
17

*M®b hinh bang chirng khéi niém (Proof of Concept) dworc xay dung
bang cach st dung cdc moi nguy vi sinh vat trong Trai ciy va Rau qua

twoi (FFV)



Phwong phap FIRE

Trade p
SSk

DALY Scpy = X P(Exp)cry X PUU|Exp)cpy X DALY sy

Where the output (DALY scry) is Canadian DALYs for a food-hazard-country of origin

combination, and:
C, F, H - Country, food, and hazard respectively.

Tradec g

< - Number of servings of the specified food from the specified country.
F

P(Exp)c r u - Probability the food from the given country is contaminated with the hazard (i.e.,

prevalence).

P(IUl\Exp)c ru - Probability of a becoming ill after exposure to a contaminated serving (by country,
food and hazard). This value is affected by dose (i.e. dose-response relationship), and incudes

consideration of cooking and/or growth.

DALY sy - DALYs per case for the specified hazard. 18




Vi du
Salmonella trong cac loai rau thom twoi tw
quoc gia X

Bwéc 1: Tinh ham lwong thwe pham tiéu thu nhap khau.

Tradecp
SSp

LYJ

Amount of Fresh Herbs imported from Country X:
Trade.r = 146,057 kg

DALY Scpy = X P(Exp)crpy X PUU|Exp)cry X DALY sy

Serving size of Fresh Herbs?:

1 Ngubn di¥ liéu: Co quan thdng ké Canada - Co s& di liéu thwong mai hang héa qudc té Canada.
2 Lyons, J (2013). Co’'s& di¥ liéu kich thwdc khdu phan &n Ai-len. Cé tai: https://www.iuna.net/
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https://www150.statcan.gc.ca/n1/pub/71-607-x/2021004/imp-eng.htm
https://www.iuna.net/contact

Vi du

Salmonella trong cac loai rau thom twoi tw
quoc gia X

Bwéc 2: Tinh xac suat bi nhiém moi nguy cua thwe pham tir mét
quoc gia nhat dinh.

Trade g

DALYSCFH - SSF

X P(Exp)CFH X P(Ill|Exp)CpH X DALYSH

—

Phan bb beta cO,a Salmonella trong cac loai rau -
thom twoi tir quoc gia X?

/

-

Lay gia tri trung vi (dwdng dirt doan mau )
xanh), hién nhiém: 1,43% ; /

o
o
\
— e e e EE o e - .
® o
2 3

1D lieu tr cac chwong trinh giam sat thwe phdm cia CFIA. 20




Vi du

Salmonella trong cac loai rau thom twoi tw
quoc gia X

Bwéc 3: Tinh xac suat mac bénh ciia mét ngwei sau khi tiép xiac véi moi
nguy.

Trade g

DALYSCFH - SSF

X P(Exp)cpyg X PUUExp) cpy X DALY Sy

- a I

P(Ill|Exp) = fy(dosecry) M& hinh thdng ké Beta-Poisson cho
crH A cra Samonella ':

=1 (Ut (osecp /S149) 7 fﬂgdosecmgd 51.45)) 01324

-0.1324 =1-(1+ 1.45))7%
114 2.46 CFU/serving Wher<(a, osecrn/51.45))
- 51.45 dosecry = SSg X 1OCCFH+GFHC;£RFH
log(0.06—)+0—

P(IUN|Exp)cry = 0.0062 _ 41 g x 101°EO067)#00

\dosecn, = 2.46 CFU/serving /

fu(d)-Mo hinh lieu-dap (ng dac hiéu cho moi nguy phu thudc vao liéu lwgng da an vao d

Ccrn -NOng d6 mai nguy (logyo) theo qudc gia, thuec phdm, méi nguy

Gry - Mirc d0 tang tredng cia maéi nguy (logo) do thwe phdm va méi nguy; 0 doi véi Sa/lmonellatrén cac loai rau thom twoi
LRy -Gidm néng dd mdi nguy (logo) sau khi 1y mau va trudce khi tiéu thu (vi du: ndu dn); 0 cho céc loai rau thom twoi

Té chire Y té thé gidi (World Health Organization) Bdnh gid nguy co' nhiém khuén Salmonella & triing va ga thit. Tap 2. T6 chlil’c21
Noéng Lwong LHQ, 2002.




Vi du

Salmonella trong cac loai rau thom twoi tw
quoc gia X

Bwéc 4: Nhan véi s6 DALYs trén méi trwedng hop déi véi méi nguy cu thé

Table 4

Tradecy e i s e
DALYscpy = — 5 P(Exp)cpy X PUU|Exp)cpy X DALY s,

year per 100,000  per 1000 cases
inhabitants  of illness

‘_'_, Discount rate 0x 15% 0% 15% 0%  15%

Bacteria — infectious
Campylobacter spp. 3250 2890 198 175 41 36
STEC 0157 125 98 07 0.6 143 113

r ~
n n e Y
SO lwgng DALY cho moi tredng hop  Eii s 5 "5 G 6 ol sis

Listeria monocytogenes (acquired) 87 80 053 049 1140 1050

< ~n ~n LIV.N Listeria monocytogenes (total) 114 9 069 058 1450 1220
mac bénh Salmonella (khéng lién
" Bacillus cereus 112 112 07 0.7 23 23
X . 1 Clostridium perfringens 536 531 33 32 32 32
q u a n de n th uJo’ n g h a n ) = O 049 Staphylococcus aureus 770 761 47 46 26 26
] [} Viruses

Norovirus 1480 1310 89 79 24 2.1
Rotavirus 1820 1630 11.0 99 49 44

Hepatitis A virus 142 123 086 075 167 145

Hepatitis E virus 24 20 015 012 460 380

Protozoa

Cryptosporidium spp. 69 67 04 04 29 28
Giardia spp. 162 159 1.0 1.0 2.1 21

Toxoplasma gondii (congenital) 2270 1330 138 81 6360 3730

Toxoplasma gondii (acquired) 1350 1020 82 62 3170 2400

Toxoplasma gondii (total) 3620 2350 23.0 143 4610 2990

"Havelaar, Arie H., va cdng sw. "Ganh nang bénh tat do mam bénh |4y truyén qua thwe phdm & Ha Lan. 2009." Tap chi qugc

t& v& vi sinh thuc phadm 156.3 (2012): 231-238.



https://www.sciencedirect.com/science/article/pii/S0168160512001614

Vi du
Salmonella trong cac loai rau thom twoi tw

quoc gia X
Téng hop:
Trade g
DALY Scpy = S—SF X P(Exp)cpyg X PUU|EXp) cpy X DALY sy
146,057 kg DALYs
= X 0.0143 x 0.0062 % 0.049
419 case

DALYSCFH = 15 DALYs

Két qua 1a 15 DALY cho Salmonella
trong cac loai rau thom twoi tir quéc gia
X.
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Nguy co’ so sanh khi str dung mo hinh
FIRE Két qua ¢ trai cay va rau qua twoi

A Xa lach E. coli 0157 820

G Xa lach Salmonella 658

G Rau thom twoi Salmonella 262

A Qua mam xai Norovirus 136
den

A Qua mam xoi E. coli 0157 59
den

M Qua mam xai Salmonella 51
den

A Rau thom twoi Salmonella 39

G Rau thom twoi E. coli 0157 27

A Xa lach Salmonella 21
Rau thom twoi Salmonella 16

G Qua mam xai Norovirus 11
den

M Xa lach E. coli 0157 8

M Rau thom twoi Salmonella 6

M Qua mam xai Norovirus 4
den

Tong DALYs: 2118

o)
)
)

-
Qubc gia

\_

1091
G 958
M 69

Quéc gia A co
nguy co twong
dbi cao hon
Quéc gia G hoac
M.

~

J

(

Thwc
pham

Xalach 1507
Rau thom twoi 350
261

\ Qua mam xo0i
den

Xa lach co6 nguy
co twong doi
cao hon so v&i
rau thom twoi
hoac mam xoi

J

A
UcTIll.

(

Méoi nguy

Salmonella 1053
E. coli 914
0157

Norovirus 151

Salmonella c6

nguy co twong

dbéi cao hon so
voi E. coli 0157
hoac Norovirus.

J
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Ho so nguy co’ (minh hoa FFV)

Trwc quan héa dir liéu

Volume of FFV imported

Canadian Food Agence canadienne
I ion Agency d'inspection des ali

FIRE Dashboard
Fresh Fruits and Vegetables

by

Country v % GT of DALYs by Food Item and
Country
All v
Bluebe... 1.06% —
Food v Oth... 26... — 4
Tomatoes
Al d 565%
Mangoes |
Hazard R 12.29%
All v
Country-Food-Hazard Results Pop. Based DALYs by Year Country-Food-Hazard Results (per Serving)
Rank Country Food Hazard DALYs Pop. Country ®Country A ®Country B @ Country C » | Rank Country Food Hazard  DALYs per Mil
Based Servings
1 Country R Cantaloupe Salmonella 10,284 1 Country T Fresh Herbs  Salmonella 6,202
3 Country C Cantaloupe Salmonella 5897 40K 4 CountryC Cantaloupe Salmonella 303
4 Country A Cantaloupe Salmonella 4,690 5 Country A Cantaloupe  Salmonella 215
5 Country A Mangoes Salmonella 2,851 6 CountryQ FreshHerbs  Salmonella 148
9 Country A Tomatoes E. coli 1,935 % 7 Country R Cantaloupe Salmonella 74
11 Country C Pineapple E. coli 1,736 <D( A 8 CountryO Fresh Herbs  Salmonella 68
14 Country B Mangoes Salmonella 1,208 20K ] 9 Country B Mangoes Salmonella 48
16 Country A Other Melons  E. coli 733 / 10 Country T FreshHerbs E coli 46
20 Country A Lettuce Norovirus 572 ‘f 11 Country A Mangoes Salmonella 21
21 Country E Grapes E. coli 568 / fmm— 12 Country M Fresh Herbs  E. coli 12
25 Country R Cantaloupe E. coli 479 0K - e 13 CountryQ Fresh Herbs  E. coli 10
29 Country E  Apples E. coli 293 2012 2014 2016 2018 2020 2022 14 Country A Cabbage Norovirus 9
30 Country!| Apples Norovirus 267 Year 15 Country|  Apples Norovirus 7

25




Ung dung:Bwa mé hinh vao hoat déng

FIRE sé& hé tro CFIA... (‘)

1 Xac dinh va wu tién cac danh gia quan ly nguy co an toan thuc pham, tir d6 cé thé dan dén
thay ddi trong thiét ké chwong trinh (cac bién phap kiém soat nguy co dwoc ap dung tan
noi).

2  Xac dinh cac wu tién trong ké hoach lam viéc nwéc ngoai, nghia 1a qubc gia’hang hoa/san
phém/hé théng nao cé thé thudc pham vi hoat ddng & nwdc ngoai.

3 Xac dinh ligu nha nhap khau ciia mét so loai thuc pham tlr mét quoc gia/khu vire cu thé cb
can duoc Kiém soat Phong ngtra (PCl) muc tiéu v&i tAn suét cao hon so vGi tan suat do
mo hinh Banh gia Nguy co Nha nhap khau quy dinh hay khéng, va/hoac can truyén théng
dén dbi twong cu thé.

4  Xac dinh cac khoang trong trong l1ay mau.

5 Xac dinh cac dau hiéu, vi du: thay dbi mc dd nguy co, cac van dé maéi ndi, v.v...

FIRE sé tré thanh moét trung tam két noi cac bé dir liéu da dang
(thwong mai, 1ay mau, sw co/thu hoi, bénh tat, v.v...) va tao ra cac bao
cao ma nhiéu nhém khac cé thé sir dung dé hé tro’ cong viéc va ra

quyét dinh o




Hwédng di sap téi

(\) FIRE+ - @%

Bao gom dir liéu vé  Thém céc loai hang Kham pha céc cong

SN (el e [lifg hoathyephamvacac o 4ty nhantao d&  Tiép tuc nghién ctru phat

phat & Canada loai mOi nguy mai t dong hoa trién cac phan tich dw doan

Ap dung cho mam Vi du: Stra, ca & hai T T nguy co

bénh tir thyc phdm  san va cacloai khas; NP VOTFISINEL S o e mang

trong FFV mOi nguy hoéa hoc, bang va vung lanh thé ctia Mang
chét gay di rng ldi théng tin giam sat thuc

ph&m Canada (CFSIN)

» Tiép tuc thém nhiéu loai hang hoa thwc phdm (vi du: ca va hai san &
stra) va bao gdm cac mdi nguy hoa hoc

« B6 sung céac yéu tb dir liéu méi dé nang cao cau chuyén an toan
thwe phdm (sw cb/thu hoéi, bung phat dich bénh, di liéu t cac co
quan chinh phu khac)

« Kham pha cac cdng cu tri tué nhan tao dé tu déng hoa




Nghi giai lao/Cau hoi ?




I * Canadian Food Agence canadienne
Inspection Agency  d'inspection des aliments

M6 hinh Nguy co’ dé hd tro xay dwng
Tiéu chuan hiéu suat
. (vidu:Salmonella & gia cam)




Tong quan

« Chuwong trinh giam tac nhan gay bénh

* MO hinh nguy co
— Muc tiéu va két qua du kién
— Phan mém FDA-IRISK
— Cac yéu t6 ctia mé hinh quy trinh
— Cac kich ban tiéu chuan hiéu suat (k& hoach 14y mau vi sinh vat)

— K&t qua dau ra cua kich ban

« Céac budc tiép theo



Chuwong trinh giam tac nhan gay
bénh trong
qua khw, hién tai va twong lal

.4

M6 hinh gl:l’aautren xuat M5 hinh két hop M6 hinh Canada

A . (Yeu cau trong nuéc
(Yeu cau trong nwo'c

(Yeu cAu xuét st dune Tié A
; . o z Ung Tiéu chuan
stp dung tiéu chuan FSIS) SIS B el (5] quoc gia)
2017 - Nay

(1998-2016) Tién vé phia trudc

CFIA dang no Iwc hién dai hoa chwong trinh
glam tac nhan gay bénh gia cam bang cach
mé& réng pham vi va xay dwng cac tiéu chuan
cua Canada.



Muc tiéu cua mé hinh nguy co’

1. Cung cép "bang chirng vé khai niém" cho viéc s&r dung mé hinh nguy co dé
wdc tinh ganh nang sirc khée & cap dé dan sb va

2. Chirng minh viéc str dung cac mé hinh nguy co nay dé so sanh mic gidm
ganh nang strc khoe dyw doan duwoc lién quan den moét loat ti€u chuan hiéu

suét gia dinh cho KRUAN Salmonella trong ga thit

Két qua dw kién:
Hwéng dan thiét ké cac tiéu chuan hiéu suét cia Canada dbi v&i khuén
Salmonella trong cac san pham gia cam song.




CAac yéu td cia mé hinh quy
trinh

Lam lanh thit o z
Tiéu chuan
thire hién CFIA

Hién nhiém
ban dau

Viéc ndu an
cla ngwoi
tiéu dung

van chuyén
t&i ngwoi
tiéu dung

Bao quan
Van chuyén tai diém ban
1é

quan cla
ngwoi tiéu

Kiém tra
mam bénh

Ndng dd ban
dau
Tiéu thu
khau phan

D liéu co s&
CFIA (2013)




Home J Risk Models § Reports

Home -> Risk Models {ashwani.tiwari@inspection.gc.ca: Broiler Models Imported Nov 10 2021) -
CONDITIONS Baseline data Whole Chicken - Szlmonella Log CFU) -> Name and Initizal Conditions

View Process Model

F n | ] R
Instructions il Name and Initial Conditions [ Process Stages (0) §l Downstream Models (4)

» CONg cu trén nén tang web " ST ——

Salmonella Log CFU

Initial Conditions:

— Cuc Quan ly Thwec pham & Duwoc

phdm Hoa Ky (FDA) xay dung. C — .

are Contaminated:

Initial Prevalence: 0.169

— Cung cap cau tric dé tao ra cac :

Initial Unit Mass:

mO hinh nguy co an toan thuc

R Parameter Value Uncertainty
A \

p h a l I I da q u y trl n h Variability Distribution: | Fixed Value N/A

] Value: 1400

Chart is not displayed when the distribution is set to Fixed Value

— Dau ra la théng tin vé ganh nang
strc khoe & cap do dan so

Units: log,pcfu/g
Distribution: Empirical (linear)
The cumulative empirical distribution (cubic or 8,-3.1
linear) is used to enter a distribution using 8.21,-2.866945679
cumulative probability/value pairs. 8.74,-1.08167204
5
It may be entered as a table (default) orin a 9.949,-0.0683353
textbox. 56
9.986,0.49692964
When entered as a table, insert, delete or add 8
rows as required. When entered in a textbox, 1,9-756201 31
~ N 2 R 2 N N 2 N ~ ; " each pair must be on a separate line and the
1. Trung t&m Quan ly Thwc pham va Dwgc pham vé An toan thyc pham va Dinh duwdng ¢ng dung (FDA/CFSAN), Vién format must be “cumulative probability,value”
nghién cru lién hep vé An todin thwe phdm va Dinh duéng iing dung (JIFSAN), & (RSI), RSI (2020). FDA-IRISK® phién ban (e.q. 0.1, -3).
VA

4.2i. ttr FDA CFSAN https://irisk.foodrisk.org/



https://irisk.foodrisk.org/

Hién nhiém & ndng dd

1.004
=
Khao sat co’ sé CFIA 2013 § 0751
o
o Thit ga nguyén con (~ 1,7 Kg) % 0.50
©
- 2 0.25
o Ty 18 nhidm Salmonella - g
16,9% 0.00 7 i i i
z -3 -2 -1 0
o Nong dé =-0,67 log CFU/g Mean Concentration (Logio CFU/g)

(-3,1log CFU/g - 0,76 log CFU/g) Hinh. Phan phédi xdc suét tich 10y thwc nghiém cua

néng dé ban dau cua Salmonella trong thit g twoi.

1. Co quan thanh tra thyc phdm Canada. (2016). Nghién ctu co s& vi sinh vat quéc gia & gd thit 2012-2013.




Mo hinh tang trwédng cho cac giai

doan van chuyén & lwu tri

M6 hinh tang trwdng cho Salmonella
Typhimurium trong ¢ ga nau chin’2.

Parameter | Value
pH: | 6
Tow0s World Health
sl e rganization
NaCl: | 1.9
NaNO5: | 0

Thoi gian va nhiét d6 trong qua trinh bao
quan va van chuyén dwoc woce tinh tir cac
bao cdo JEMRA? va Audits International®
trwée dob.

A 1.00] B 1.004
2 &
S 0.754 S 0.754
e} Qo
(o] [e]
[ o
o o
© 0.501 © 0.501
= =
s ©
2 0.251 2 0.251
=3 o= |
&) (&)
0.00 0.00
20 30 40 50 30 40 50 60 70
Temperature (°F) Temperature (°F)

Hinh. Phan phéi xac suat tich 10y thwc nghiém cta cdc biéu dbd
nhiét doé dwoc st dung dé lwu triv tai diém bdn & (A) va van
chuyén tir diém bdan 18 dén nguoi tiéu dung (B) dwoc tao tir div liéu
khao sat caa Audits International 3

Oscar, T. P. (1999). Cadc mé hinh bé méat ddp tng vé cac tac déng caa nhiét dé va sy tang frwéng truec dé caa natri clorua déi véi dong hoc tang trwéng cda Salmonella typhimurium trén
e g& nau chin. J Food Prot, 62(12), 1470-1474. doi:10.4315/0362-028x-62.12.1470
T4 chire Lwong thwe va Néng nghiép cla Lién hep quéc (2002). Banh gid nguy co nhiém khuan salmonella & trisng va ga thit: tom tét dién giai. Tai Rome: 16 chirc Y té Thé giéi:
Audits International, & FDA. (1999). Banh gid nhiét dé thwc phdm Hoa Ky. Ngudn: http://foodrisk.org/resources/display/20




V6 hiéu héa Salmonella
(Viéc nau an cua ngudi tiéu
dung)

1.00 1
>
» Gia tri phu thudc nhiét dé D duwoec tinh toan tw B i
QO
S
~ N X N > o
di¥ liéu bat hoat nhiét cua Sall ] Jone”a [Tl
&
n \ 1 1213 2 0.251
trong ma tran ga 3
0.00 4
i i 8'0 150 1é0 260
* Phan bo nhiét d6 bén trong t0i da dwo'c md hinh Temperature (°F)
Hinh. Phan phéi xdc suat tich 10y thwc
1. Murph«Oﬁ( t@]r‘ndu{ hewnkhaDII@@WEwsmr.el 208 Fac gia tri D- va z- bat hoat do nghiém cuta cdac bidu dd nhiét do6 dwoc s

nhiét dé ciia cdc ching Salfmonella va listeria innocua trong cdc loai bdnh kep thit gd, cdnh ga, xuc xich, thit

bd va bdnh kep ga tdy. J Food Prot, 65(1), 53-60. doi:10.4315/0362-028x-65.1.53. dung cho Mg =Y ©n Gliel nigltaol fieu dung'

2. Murphy, R. Y., Marks, B. P., Johnson, E. R., & Johnson, M. G. (1999). B4t hoat Salmonella v Listeria frong thit trc dwoc tao tir div liéu khao sat Ecosure®.
g& xay trong qud trinh ché bién nhiét. J Food Prot, 62(9), 980-985. doi:10.4315/0362-028x-62.9.980.

3. Murphy, R. Y., Osaili, T., Duncan, L. K., & Marcy, J. A. (2004). B4t hoat nhiét Salmonella va Listeria monocytogenes
trong thit dui/chén va da ga xay. Poult Sci, 83(7), 1218-1225. doi:10.1093/ps/83.7.1218.

4. EcoSure, & FDA. (2008). BDdnh gid nhiét dé lanh ném 2007 cta Hoa Ky. Nguén:
https://www.foodrisk.org/resources/display/21.



https://www.foodrisk.org/resources/display/21

Tiéu thu khau phan

N A 2 A > 1.00 1

* MO hinh dwa trén 1.000.000 khau phan cua 2
tirng loai san pham gia cam. g 0751

&
i . N . ® 0.50

* Phéan bo khau phan tiéu thu (gam) g
— t Khao sat kiém tra dinh dwéng va strc khde § i

1 o
dinh dwong cua US-CDC (NHANES) . 0.001

0 250 500 750
Serving size (g)
Hinh. Phan phéi xdc sué’r’ tich 10y thuc
nghiém cua kich thwéc khau phan thit ga
trung binh trong méi 1an an.

1. Trung t@m Théng ké Y té Quéc gia. (2022). Khao sat kiém tra dinh dwéng va siee khde québc gia. Ngudn:
https://www.cdc.gov/nchs/nhanes/index.htm




M6 hinh dap ng-liéu Salmonella

« M6 td mdi quan hé gitra liéu lwong &n vao va
xac suat mac bénh

MO hinh Beta-Poisson dwoc FAO/WHO str
dung trong danh gia nguy co Salmonella &

1
ga thit ndm 2002

— Khong c6 liéu 1ay nhiém téi thiéu (Iwu y

thang Iog1 0)

2,3
DALYs/bénh wéc tinh 14 0,051

T8 chire Lwong thuc va'Ndng nghiép cla Lién hop qubc (2002). Banh gid nguy co nhiém khuan
salmonella & trisng va gd thit: 16m tat dién giai. Tai Rome: Té chirc Y t& Thé gidi:

Gibney, KB, O'Toole, J., Sinclair, M., & Leder, K. (2014). Ganh nang bénh tat cia cdc mam bénh
dwong rudt dwgc lwa chon & Australia, 2010. Int J Infect Dis, 28, 176-185.
doi:10.1016/}.ijid.2014.08.006.

Havelaar, A. H., Haagsma, J. A., Mangen, M.-J. J., Kemmeren, J. M., Verhoef, L. P. B., Viijgen, S. M.
C....van Duynhoven, Y. T. H. P. (2012). Ganh nang bénh tat do mam bénh truyén qua thyc pham
& Ha Lan, 2009. Tap chi quéc té& vé vi sinh thuc phdm, 156(3), 231-238 %@ 0168-1605.

Dose Response Chart

Probability

Log Dose

Probability of Response and Adverse Effect

Hinh. Phan phéi xac suét tich 10y thwc nghiém cla
kich thwéc khdu phan thit g& trung binh trong méi l1an
an.




Cc‘gng cu phan tich
ké hoach lay mau vi sinh vat

Pathogen

Cong cu phan tich k& hoach 18y mau vi sinh vat cua FAO".

— Danh gid hiéu qua clia mot loat cc ké hoach 18y mau, khong phu thudc vao mam bénh hodc
hang hoa.

Microbiological Sampling Plan Analysis Tool
(Beta Version 5.0)

- SO
%Ie

T b of Rejection |o j

H ‘l\* (%) Accept ad (log 19)
Microbiological Sampling Plan Analysis Tool o411 oY i~ ~N N N — (%) ~~
Please select from one of the following options. At least one contamination profile and one sampling plan must be ! I I 1 99. -2 31

Home | Contamination Profiles | Sampling_Plans | Reports | U suide | Page H | V Help | Logout

defined to run reports.

. y > e caratd

View Contamination Profiles | View Sampling_Plans | Run Reports

Projallibeglficceptance
.
2
D
D)
r—
O
O,
QD
X
O»
D )
?'( -

3 7 p2.70
If you are unfamiliar with the model please download the user guide, or view the video demonstrations.
You are currently logged in as ehartnett@ri: i int.com [Logout]
6 94 -2.62
0.2 -
—— 7 93 -2.60
&f’" \J — -
IsieL FARINIG FAO and WHO, 2007-2021 | Discl yé.&} 0 e 8 22 258
Expert Moot G an, i -202 isclaimer NS
R World Health -3.22 2.72 -22) W12 2 ol 2%
Microbiological Organization . ) ) : )
Risk Assessment Microbial Load (Log of the Arithmetic Mean Concentration) 10 S0 -2.55
Note: All concentrations reported in log,,, cfu/g or log, , cfu/ml as appropriate 1 839 -2.54

1. Cdc cudc hop chuyén gia chung ctia FAO/WHO vé ddnh gid nguy co vi sinh vat. (2022). Céng cu phan tich ké hoach l4y mau vi sinh vat. http:/tools.fstools.org/Samplingmodel/



http://tools.fstools.org/Samplingmodel/

Pbuwdong Cong Dac Tinh Hoat

Pong

(Bwong cong OC)

« M6 td mdi quan hé gitra nong
doé trung binh va xac suat tw
chdi 16 hang

« M®6i ké hoach Iy mau c6 mét
dwdng cong OC cu the

 CO6 04 duwdng cong voi db
nghiém ngat gidam dan (tw trai
sang phai) khi s6 lwong mau
dwong tinh chap nhan dwoc
tang lén

=N
o
o

0.754

Performance
Standard

c=3

0.50+ ol

c=10

0.25 c=15

Probability of Regecting a Tested Lot

=
=
s}

30 25 20 A5
Mean Lot Concentration (Log+o CFU/g)

Hinh. Cdc dueng cong dac tinh hoat déng md ta méi quan hé gitra néng dd
trung binh cta Salmonella frong mét 16 hang va xdc suét tir chéi 16 hang dé.
Mbi dudng cong dai dién cho mét kich ban duy nhét tfrong dé n = 51 mau
duoc thu thap tir 16 hang va tiéu chudn hiéu suat biéu thi sé lwgng mau khéng
dat t6i da cho phép (trc I& dwong tinh véi Salmonella; ¢ = 3, 5, 10, 15) truéc
khi ttr chdi 16 hang.




Bao cao dau ra
FDA-IRISK

Report Title: Salmonella Whole Chicken PS analysis

Report Date: 2

Disclaimer Report Title: FDA-IRISK Risk Estimates and Scenario Ranking Report
Disclaime
The US. F ;
Internationi Rankmg Summary
:éggf;:;: All reported summary values are per year. For chronic scenarios, results for the total lifecourse have been divided by the lifecourse duration
made avail (e.g. 70 years) specified for the life stages included in the scenario.
Scenario or Scenario Group Total DALYs per Uncertainty Results
Year
_Salmonella Whole Chicken No PS 62.1 N/A
_Salmonella Whole + PS 1ml n=51 c=15 30.9 N/A
_Salmonella Whole + PS 1ml n=51 ¢=10 215 N/A
_Salmonella Whole + PS 1ml n=51 ¢c=5 133 N/A
_Salmonella Whole + PS 1ml n=51 ¢=3 103 N/A
Scenario Lifecourse Eating Total Mean Risk Total DALYs Per  Total DALYs
Duration Occasions or llinesses of lliness DALYs EO or per Year
Consumers per Year Consumer (Weighted)
_Salmonella Whole Chicken No PS N/A  1.00E+6 1220 0.00122 62.1 0.0000621 62.1
_Salmonella Whole + PS 1ml n=51 c=15 N/A  1.00E+6 605 0.000605 30.9 0.0000309 30.9

g e



Cac kich ban nguy co ,
(khéng cb & co kiém tra tiéu chuan hiéu suat)

Bang . Dy dodn gdnh nang sirc khoe cong dong tir Salmonella theo cdc kich ban fiéu chuan hiéu suat khdc nhau.
M&i kich ban dai dién cho viéc thu thap 51 mau tr mdi co s& trong sudt 52 tudn va tiéu ch’uén hiéu suat quy dinh so
lwong mau khéng dat t6i da cho phép (c) trudc khi co sé bi ddnh gid & khdng dat tiéu chuén.

Kich ban Téng s6 bénh/mot triéu khdu ~ Téng DALYs/mot triéu
T"”hhm phan khau phan
nghiém n . 4
neBBRang 1\NONG €O tiéu 1250 64
lé 2

chuan

c=15 37,6 1.92

c=10 17,6 0.90

c=5 5.91 0,30

c=3 3,36 0,17




Cac budc tiép theo

. Cai thien mé hinh nguy co nhidm Salmonella nign tai,
— Bao gém yéu t6 khéng chac chan
— Cai thién vé thoi gian/nhiét do
— Bao gém céc yéu td 1ay nhiém chéo
« Phdi hop véi cac bén lién quan dé hydng dan xay dwng cac tiéu chuan
hiéu suét cia Canada déi vei Khuan Salmonella & gia cam séng,

. Diéu chinh md hinh nguy co hién tai cho Campylobacter & gia cam
song

Piéu chinh md hinh nguy co’ hién tai cho cac sén phdm gia cam séng khac
— Cac san phdm ga co 1&p bét phi ddng lanh hodc dwoc nhdi san.



Cam on & Cau hoi ?

Ashwani. Tiwari@inspection.gc.ca




