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1. Khung danh gia nguy co chinh thirc va thuat
ngty




Cac dinh nghia

Nguy co’ (risk): tac dOng cua viéc tiép xuc voi mot
mOi nguy hoac m0| de doa, tich hop tan suat hoac
xac suat dan dén cac két qua cé thé xay ra voi woc
tinh mirc dd hau qua lién quan cla cac két qua nay.

ORisk Sci Int tional 2024 /'l’_\
nnnnnnnnnnnnnnnnnn
RSI



Cac dinh nghia

Danh gia nguy co’ (Risk assessment): mOt qua trinh
chinh thitrc, cé hé thong dé woc tinh mlre dQ nguy
co lam can c cho vi€c ra quyet dinh. Danh gia nguy
co’ cling c6 thé bao gom woc tinh mire A0 thay doi

nguy co lién quan dén mot Iwa chon dé kiém soét
nguy co.
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Phan tich nguy co: SO’ do to chlrc vé quan Iy nguy co

DANH GIA NGUY CO
- Nhan dién mbi nguy
- Panh gia mirc dd phoi nhiém
- Xac dinh d&c tinh méi nguy
- Xac dinh dac tinh nguy co

QUAN LY NGUY CO
- danh gia nguy co

- danh gia phwong an
- thwe hién phwong an
- giam sat va danh gia

TRUYEN THONG NGUY CO
- trao ddi thong tin tvong tac,
da chiéu
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Panh gid nguy co (RA): Sy phat trién clia cac thanh phan
chinh

NRC (1983): Sach do (Red book)
*BOn bwdc danh gid nguy co
*Sau do, dwgc WHO thong qua va st dung lam thuat nglr tiéu
chuan
NRC (1994): Sach xanh (Blue Book)
*Thiét 1ap cac tiéu chuan danh gia nguy co dinh lvong
NRC (2009): Sach bac (Silver book), Khoa hoc va Quyét
dinh: Thuc day ddnh gid nguy co’
Nhung RA vao phwong phép tiép can strc khde dan s
*Krewski & cOng sw 2007
*Khung EPA NexGen (2012-13)
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AWONg dadn RA mO’l CUa Ireasury board cho cac

muc dich quan ly

(2012, sap t&i)

Hinh 4: Cac buwdc trong quy trinh danh gia nguy co

Bwéc 1: Néu vé:n do‘.‘a )
Xac dinh so b6 cac Iwa chon quan ly nguy co va pham vi clia van dé dang duwgc xem xét (moi nguy nao, con dwong
nao, thu thé nao, két qua nao, cho ai, & dau va khi nao).

Bwéc 2: Nhan dang méi nguy
Xéac dinh d&c diém cla cac déc tinh khac nhau ctia méi nguy va bang chirng cho méi lién hé nhan qua gitra méi
nguy va hau qua can nghién ctru.

Bwéc 3: Danh gia mirc do phoi nhiém
U'éc tinh xac suat va mirc do phoi nhiém véi mbi nguy.

Bwéc 4: Danh gia phoi nhiém - Hau qua
U'éc tinh tAn suat hodc xac suat hau qua cla mét sw ¢d hodc mot mire dd phoi nhiém nhét dinh.

Bwérc 5: Xac dinh dic diém nguy co
Dan xuét cac bién phap tom tat nguy co tich hop tan suat va mirc d6 phoi nhiém véi hau qua cda cac
phoi nhiém nay. Xac dinh dac diem clia sy khong chac chan trong wéc tinh.

{

\

Panh gia tac dong giam thiéu nguy co cua cac phwong an quan ly nguy co’

D& wéc tinh loi ich clia cac lwa chon ra quyét dinh cu thé, moét loat cac phwong an quan ly nguy co dwoc chon dé
danh gia va so sanh, so v&i nhau va so véi kich ban co s&. Buéc nay chi don gian 1a 13p lai bwéc xac dinh dac diém
nguy co dé lwa chon cac phuong an quyét dinh va tap trung chu y vao sw khac biét v& mirc do nguy co giira cac
phwong an khac nhau va so véi kich ban co sé& (vi du: hién trang)
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Nguyén tac (TBS, 2012)

VAL Xac dinh dac tinh thich

Tinh hg'p tho| ho'p cua bien so

Dwa trén bang chirng va Xac dinh dac tinh cua

dam bdo chat lwong nhlrng diém chinh chwa

C&i m& va Minh bach chacchan
Tich ho'p vOi cac phan tich
lien quan

Lap lai va ho tro’ quan ly
nguy co thich rng
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anh gid nguy co’ bao gdm 04 budc riéng biét

Panh gid mlrc
dO phoi nhiém

Nhan dién Xac dinh dac

moi nguy tinh nguy co

Xac dinh dac
tinh mOi nguy
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Nhan dién moi nguy

Xac dinh cac tac nhan sinh hoc, héa hoc va vat ly c6 kha nang gay anh
huwdng xau dén strc khoe va co thé cé trong mot loai thu'c pham
hoac nhém thuwc pham cu thé

M0| nguy: MOt chat, hoat dong cua con nglroi, tinh trang hoac tinh
huOng cé tieém nang ndi tai hodc von cé dé gay thwong tich hoac tp
vong, thiét hai vé tai san, suy thodi moi trrdng hodc két ho'p ca hai.

Khai niém vé mot moi nguy dwgc gidi han & tiém nang/kha ndng
gay hai, khac v&i xac suat hoac mrc dd nghiém trong cula tac hai dé.

10 ©Risk Sciences International 2024 /R'S’



Panh gid mlrc dd phoi nhiém

banh gia dinh tinh (?) va/hoac dinh lvgng vé mirc db va kha nang
hap thu cac tac nhan sinh hoc, hdéa hoc va vat ly qua thurc pham ciling
nhw phoi nhiém tt cac ngudn khac néu cé

banh gia phoii nhiém bao gdm viéc chuyén déi kha nang gay hai lién
quan dén mot m0| nguy thanh cic wdc tinh vé tan suat va murc do

twong tac gilra mdi nguy va cac muc tiéu hodc thu thé cu thé trong
nghién clru.

J—
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Xac dinh dac tinh mdi nguy

Ddnh gia dinh tinh (?) va/hoac dinh lvgng vé ban chat clia cac tac
dong xau dén strc khoe lién quan dén cac tac nhan sinh hoc, héa hoc
va vat ly cé thé co trong thwc pham

Buwo'c nay cé thé duwoc goi la danh gia liéu - dap ng, danh gia dap
Png- nong do, danh gia tdn thwong chlrc ndng, hau qua ph0’| nhiém
hoac moOt sO thuat nglr khac tuy thudc vao Iinh vurc cu thé.

Mac du cé sw khac biét vé thuat ngw quy trinh nay thu dwgc cac wdc
tinh ve xac suat, ty 1& va/hodc mlrc do thiét hai doi vOi muc tiéu hoac
thu the can cl trén miec dd phoi nhiém hodc loai sw ¢ phoi nhiém
cu thé.
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Bud'c cudi cung: Xac dinh dac tinh nguy co’

U'Gc tinh dinh tinh (?) va/hoac dinh Iu’0’ng ve xac suat xay ra va murc
do nghlem trong cla cac anh hwdng xau dén strc khde d3 biét hoac
tiém an trong mOt quan thé nhat dinh

*Bao gom s khong chac chan di kem (including attendant uncertainties)

*Dwa trén nhan dang mdi nguy, xac dinh dac diém mdi nguy va danh gid mlrc

dd phoi nhiém

«ChUra cic thanh phan tinh todn va thuyét minh (mo ta)
Nhiém vu phan tich 13 két hgp moOt cach thich hgp cac wdc tinh ve
tan suat va mrc d phoi nhiém (do giai doan danh gia phoi nhiém)
VO moi quan hé glwa phO’I nhiém va hau qua dé dwa ra cac woc tinh

vé mtrc d6 hau quad v&i cac wdc tinh tong tng vé xac suat cla
chung.
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Nhan dién mdi nguy

Danh gia mrc
dd phoi nhiém

Xac dinh dac
tinh nguy co’

Xac dinh dac
tinh moi nguy
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| Bao nhiéu la qua nhiéu.
| Du thura vitamin va khodng
| chat trong thwc pham co thé
I gady hai cho suc khoe cua tré
em

TRANH XA
Mtrc thiy ngan qua cao
dé an thworng xuyén

Ca thu vua
Ca Marlin

i
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HUONG DAN MUA
HANG CUA EWG VE
THUOC BAO VE

THUC VAT TRONG
SAN PHAM

1
1 AT i

@

gay ung thw
L

Ca Orange

nhanh van dwoc phu

HUONG DAN CUA EWG VE
TIEU DUNG THUY SAN

Roughy
PI’:CS, co Il?n quan Ca map
dén hoa chat teflon -

Ca kiém
Tim cdc lira chon thiy san tét cho sirc
khoe.

Ca ngoi
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Tao dwoc tAm héa chat sau khi thu hoach
Ngay 10 thang 4 nam 2018

R4t it nguwoi My c6 thé nhan ra, nhung hau hét tdo dwoc trong théng
thuwérng déu dwoc ngam trong diphenylamine, mét phwong phap xo ly
héa hoc chéng oxy hda dé ngan vé téo trong kho lanh phat trién céac
mang mau nau hoac den duwoc goi la "bong trong kho". Cac thir nghiém
tao twoi do cac nha khoa hoc cua B6 Nong nghiép Hoa Ky thic hién
vao nam 2016, ndm gan day nhét co dir liéu, da tim thay diphenylamine
trén 80% trong s6 chung, véi ndng dd trung binh 0,28 phan triéu!
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Xac dinh moi nguy — Hwéng dan Danh gia Liéu -Phan (png

:\/I(f)jc?héa chat c6 thé gay ra tac dung phu & ngurdi khdng va tac dung phu dé

agi

« Thuwdng |13 khia canh gay tranh cdi nhat cla danh gid nguy co’ héa hoc!

C6 dac diém nhw sau:

« Hda chat (forms, htru co’ so vO'i vO cO, mudi, chat chuyén hoa...)

« Phoinhiém (dwdng ti€p xuc, ... )

« Quan thé (khdi u dac hiéu vi tri,...)

Xem xét tat ca div liéu:

* jnvitro ;’trén co'thé sbng), in vivo (trong dng nghiém), in silico (trong
may tinh)

e Cacso dob “Trong sO bang ch¥ng”

* Cacnhdédm gay ung thw theo IARC: Nhom 1, 2A, 2B, 3 & 4
e HéthOng EPA5 cap
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IARC dénh gia stpc manh clia bang chirng vé kha nang gy ung

thw

International Agency for Research on Cancer IARC Monographs on the Identification of
733, World Health Carcinogenic Hazards to Humans

%7 Organization

MEETINGS CLASSIFCATIONS PUBLICATIONS

You are here: Home / Classifications / List of Classifications / Volumes 1-123

English Francais m y
Q

PREAMBLE

CLASSIFICATIONS AGENTS CLASSIFIED BY THE IARC MONOGRAPHS, VOLUMES 1—-123
List of Classifications ”
Group 1 Carcinogenic to humans 120 agents
» Vol 1-123
i umes. Group 2A Probably carcinogenic to humans 82
» Alphabetical order Group 2B Possibly carcinogenic to humans 311
» CAS® Registry Number order Group 3 Not classifiable as to its carcinogenicity to humans 500

» Cancer site

Chung t6i dac biét khuyén ban nén tham khao cac chuyén khdo day du vé cac tac nhan nay,
ngay xuat ban va danh sach cac nghién clru dworc xem xét. Thong tin méi dang ké cé thé ho

trg mét phan loai khac.

Déi v&i cac chat chwa dwoc phan loai, khdng nén suy ra viéc xac dinh tinh khéng gay ung

thw hodc do an toan tong thé.

« Danh sach phan loai, Tap 1-123 (bang tinh nhung)

« Danh sach phan loai theo vi tri ung thw (tép PDF)

« Phién ban tiéng Phap cta Danh sach phan loai theo vi tri ung thw, do Trung tdm Léon

Berard t6 chirc

Dé biét dinh nghia clGia cac nhém nay, vui ldng xem Lo mé dau.

17
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IARC: Cic I&p stbc manh clia bang chirng vé kha nang gy ung

thw ,
Nhém 1 - Chat gy ung thw cho con nguoi

e “pang chrng dich t& hoc thuyét phuc vé& mdi lién hé nhan qua gitra phoi nhiém &
ngwQi va ung thw” (vi du: aflatoxin, benzen, asen, etanol trong d6 udng cé con, cadimi)

Nhom 2A: C6 kha nang gay ung thw cho con nguwoi:

e "trong sO bang chirng 13 d0 dé chirng minh kha ndng gay ung thw cho con ngwdi
nhwng khong dat dwoc trong s6 bang chirng cho mé ta [¢ trén]" (vi du: acrylamide,
creosotes, glyphosate, N-Nitrosodimethylamine)

Nhom 2B: Bang chirng go'i y vé kha nang gay ung thuw:

e "trong so béng chtng la goi y vé kha nang gay ung thw; mdi quan tdm vé céc tac dong
gay ung thw tiém an @ ngwdi dwoc néu ra, nhwng dir liéu dwgc danh gia la khéng du
dé dwa ra két luan manh mé hon" (vi du: melamine, ochratoxin A, methyleugenol)

Nhém 3: Thong tin khdng day du dé danh gia kha ndng gay ung thuw:

«  “D{¥ liéu c6 sén dwoc danh gia 13 khong dd dé ap dung mot trong cdc mod ta khac” (vi

du: d-Limonene, acetaminophen (paracetamol), saccharin, theobromine, eugenol)
Nhom 4: Khong co kha nang gay ung thw cho con ngwoi:

«  "di¥ liéu c6 san dwoc coi la A manh mé dé quyét dinh rang khong cé co’ s& cho mdi
Ing'LfY g)(“)i vQOi con nguoi." (dai dién duy nhat, caprolactam, gan day da dwoc phéan loai

aila
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Hé thong phan cap bang chirng 5 cap do clia EPA vé nhan qua

Quan hé nhan qua

* “Bang chirng la du dé két luan rang c6 mdi quan hé nhan qua v&i cac phoi
nhiém chat 6 nhiém cé lién quan”

Co6 kha nang la moi quan hé nhan qua: ‘

* "Bang chirng la du dé két luan rang moi quan hé nhan gua cé kha nang ton tai
v@i cdc phoi nhiém chat 6 nhiém cd lién quan, nhwng van con nhirng di€u quan
trong chwa chac chan"

Go'i y vé mOi quan hé nhan qua:

e "Bang chrng goi y vé moOi quan hé nhan qua v&i phoi nhiém chat 6 nhiém co

lién quan, nhwng bi han ché
Khéng du dé suy ra mdt mdi quan hé nhan qua:

+  “Bang chi¥ng khong d0 dé xac dinh rang m&i quan hé nhan qua ton tai v&i cac
phoi nhiém chat 6 nhlem cé lién quan”

Khong cé kha nang 1a mdi quan hé nhan qua:

. "Bang chwng cho thay khong co moi quan hé nhan qua v&i phoi nhiém chat 6
nhiém coé lién quan"

19
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Cac yéu t0 “Trong sO6” dug'c gdn cho Bang chlrng

Bao gbm: TAp hop va “Géc cdng” (Inclusion: Assembly and
“Gatekeeping”)

- Trong s6 duoc chi dinh cla cac nghién clru bi loai trtr = 0

- Trong s nao dé gan cho “Trong s6 ” clia bang chirng khac?

Chat lwong (DO tin cay) cla bang chirng
- Bang chirng c6 dén tlr mdt phwong phap hodc ngudn dang tin cy khong?

Strc manh cla bang chirng khoa hoc
- Mbi quan hé duoc chi ra bdi bang chirng cé trong sb nhw thé nao?
- M6t tin hi€éu manh cé thwe sw 1a mot yéu cau dé dwore coi la bang chirng
manh mé khong?

20 S < ©Risk Sciences International 2024 /R,S’
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Cac yéu t

& r

O “trong sO bang chirng”

Chéat lwong cao,
tin hiéu yéu
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Chat lwong thap,
tin hiéu manh

e
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MUrc d0 lién quan gilra céc bdi canh

Nghién ctru Dong vat

Dich té hoc Nghién ctru co ché
O NQu o A

Bdi canh cu thé cla cau hdi hién tai

A
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Strc manh cla bang chirng # Tiém ndng ung thuw

IARC Class Cancer Slope Factor (mg/kg-d)™
Benzene 1 0.1
Vinyl chloride 1 0.27
Arsenic (inorganic) 1 1.5
Beryllium 1 8.4
Cadmium 1 15
Benzidine 1 500
1,3-Butadiene 2A 0.6
Acrylamide 2A 4.5
N-Nitrosodiethylamine 2A 36

23
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Dang thirc & co’ ché hoat ddng

cO CHE:, Hiéu biét chi tiét, & cap dd phan tl, vé cac sw cO dan dén
diém cubi

DANG THUC: MOt chubi cac sw ¢d quan trong dan dén ung thw
Cac su co chinh: cac sWw cO cé thé quan sat dwoc béng thwc nghiém

Ban chét cUa nhém ddc hai, twong tac vai cac thanh phan té bao,
thay doi giai phau, v.v...

*Sw phu hop clia cac nghién clru trén ddng vat ddi v&i con ngudi

*Tap trung vao cac diém cudi thich hop dé danh gia liéu - dap rng
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Panh gid mrc dd phoi nhiém

Nhan dién Xac dinh dac

moi nguy tinh nguy co’

Xac dinh dac
tinh moi nguy
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Cac hinh th(rc phoi nhiém khac nhau

Liéu lwong tiém nang

/\

Liéu cap tinh Liéu man

Chuthich: | Biémeubiungthw
26 ©Risk Sciences International 2024 _
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So d6 lieu lwong va phoi nhiém
Qua duwdng miéng:

B W Liéu hiéu qua

‘ sinh hoc
Lidu fidm Lieu NobI
Phoi n'gt’) € 0o \
nhiém S
’ £ / / CO’ ‘n ’
Hod chat — » Hiéu ng
quan
Trao dbi chat
Miéng Pwong tiéu hoa
— > - >
An vao Hap thu
27 ORisk Sciences International 2024 /’T’_\



Lieu lwong tiém nang

Liéu tiém ndng & ngwoi cé thé so sanh v&i Iiéu dwoc sty dung trong
cac nghién clru thire nghiém trén dong vat dé thu dwoc cac nghién
clru liéu - ddp ng

TrwO'c day, lieu ti‘é,m nang htru ich hon liéu hap thu vi liéu hap thu
hiém khi dwoc biet dén & ca ddng vat va nguwdi

28 ©Risk Sciences International 2024



Li€u ti€m nang
Liéu tiém ndng = Cx IR X ED

thé trong x AT
C NOng dd trung binh (mg/kg thirc &n)
IR Ty 1€ an vao (kg thirc an/ngay)
ED  Thoi gian phoi nhiém (ngay)
thé trong thé trong (kg)

AT Thoi gian trung binh (=ED; pho'i nhi€ém méi triedng clia con
nguwo'i)

Chat gay ung thw:  Liéu trung binh hang ngay trong sudt cudc doi (LADD);
Chat khong gay ung thw:  Li€u trung binh hang ngay (ADD) (mg/kg/ngay)
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Thoi gian phoi nhiém
Phoi nhiém cap tinh ) ) )
* Gia st bénh cé thé phdt sinh tir bat ky dip dn ubng don lé nao

*  Vidu: héy hét cac hoa chat & mirc d6 cao, hodc mot s hda chat & mirc dO thap hon,
vi du: chat gay di rng

*  Liéu lwgng clia tlrng ca nhan phu thudc vao lvgng thire pham &n vao méi 1an an va
murc dO hoa chat trong thuc pham dé

Ban/can man tinh (thoi gian phoi nhiém it hon thdi gian sdng)

Ap dung khi tOn tai clra sO phoi nhi€ém chinh d6i véi mdi nguy

e Vidu: Phoi nhiém chi trong phét trién tri ndo & tré em

e Vidu: Phoi nhiém thdy ngan dbi véi phu nlr trong d6 tudi sinh dé

Phoi nhiém man tinh
e Vidu: hau hét cac hda chat @ milrc thap

¢ Liéu lwgng cla ttrng cd nhan phu thudc vao lwgng thirg pham trung binh an ,m(x)i ngay
(trong sult cudc doi) va mirec dO trung binh cua hda chat trong thuc pham dé

30
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Pon vi liéu cho ba loai phoi nhiém

Phoi nhiém cap tinh

 mg/kg (tdc dung toan than)

* mg (tdc dung tai chd, vi du: chat gay di ng)

Phoi nhi€m can man tinh

e Liéu trung binh hang ngay (ADD) tinh bang mg/kg-ngay, trong tho
gian quan tam (during period of interest)

Phoi nhi€m man tinh

¢ Liéu trung binh hang ngay tron doi (LADD) tinh béng mg/kg-ngay,
trong suOt vong doi
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Vi du vé wdc tinh lieu luvong




Hw&ng dan vé wdc tinh liéu lwong tir FDA

(K U.S. Department of Health and Human Services
X

FOARVESE 20 o)) & DRUG AtoZindex | FollowFDA | EnEspafiol
APMINISTRATION  —

Home | Food | Drugs | Medical Devices | Radiation-Emitting Products | Vaccines, Blood & Biologics | Animal & Veterinary | Cosmetics | Tobacco Products
Food

Home » Food > Guidance & Regulation

Guidance for Industry: Estimating Dietary Intake
Gikdince Docusments & of Substances in Food

Regulatory Information by v

Topic f sHARE in UNKEDIN | @ PINIT | &% EMAIL | & PRINT

Food Safety Modernization
Act (FSMA) v August 2006

Food Facility Registration = Contains Nonbinding Recommendations

33
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U'&c tinh liéu phoi nhiém cap tinh

Tiép xuc v&i chat géy di ting hat phi trong sé cé la phét

©Risk Sciences International 2024



U'&c tinh liéu phoi nhiém cap tinh (cé tac dung tai chO)

Hat phi la mOt loai hat céyAthu’c‘)’ng dwoc st dung trong thurc
pham, dac biét Ia & chau Au
O Canada va MYV, ty |€ di t’ng v&i cac loai hat cay la ~ 0,4-1,2%

Cac phan u’ng bao gbm tw nhe, chang han nhw hdi chirng di ng
miéng, dén nang (tlrc 13 sOc phan vé).

35
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Spanjersberg va cOng sw, 2007 Panh gia nguy co

Nghién clru

MO hinh
Xac suat

Hau qua

Khao sét Phan tich

Thtr nghiém
lam sang

Tiéu dung Nong dd

Nap vao chat gay di trng

Ngwong
(LOEDs)

Co’ hdi phan trng di
rng

Hinh |. So dd trinh bay phwong phap xac suat trong danh gia
nguy co chat gay di trng thwe pham

36
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"Lwong chat gay di irng tiép
xuc" 13 si phoi nhiém: ching ta
s& can lwong thuwc pham tiéu
thu va nOng dé chat gay di trng
trong thurc phdm

“Ngwdng” 1a mo hinh liéu -
dap ng: chung ta sé can xac
suat tao ra dap rng & moi liéu



U'&c tinh mirc A Phoi nhiém cap tinh v&i protein hat phi

Panh gia nguy co va di tng thue pham: mé hinh

xac suit ap dung cho cac chat gay di urng * NOng do trong thirc pham
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U&c tinh phan phoi tiéu thu sé co la phét

Dir liéu tiéu thu (g/ngay) _

Tét ca (M=341) TE trai (n=129) TE géi (n =212)
Trung binh (P50-P95) Trung binh (P50-P95) Trung binh (P50—P95) -
Banh quy cho bé 1.97 (0-15) 1.20 (0-0) 2.44 (0-25)
Banh mi 119.30 (100-315) 146.45 (135-360) 102.77 (90-265.63) e .
v g g 4431 (0-200) 47.65 (0-207.60) 42.28 (0-192.50) (sw hién dién cua sO khéng la mot
Loai banh mi nho _ N N0 R ~ ~ ten .
Crisps 5.93 (0-45) 7.91 (0-60) 4.72 (0-30) goiy rang nhirng di¥ li€u nay
S6 ¢6 la 2.73 (0-50) 12.34 (0-60) 8.14 (0-30) khong chi 1a "ngudi tiéu dung",
g 39.88 (0-250) 45.84 (0-300) 36.26 (0-200) ma la binh quan dau nglroi
Khoai tay chién

D liéu tiéu thu (tr Matthys va cOng sw, 2005) mo ta lwong tiéu thu trung binh hang
ngay & thanh thiéu nién, va do d6 wdc tinh thiéu lwong tiéu thu clia nhirng ngudi an
vao hang ngay. SO lwgng trong phan vi phan trdm cao cé thé dwoc thic day bdi ngwo
tiéu dung hang ngay.
Chung ta c6 thé tim hiéu nguy co’ dwa trén phan phdi hinh tam gidc don gidn (min=15g,
mode=50g, max=80g) )

(30 g la khoang 2 mubng canh)

iJ—
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Liéu mbi khau phan, theo nhin hiéu (mg

Brand 3 Brand 2 Brand1
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Allergen concentration (mg/kg)
2 Brand i
Concentration of allergen (mean) Min -
-~ Brand3 = Brand2 - Brand1 Median
Brand 1: 0.752 +0.059 mg/g SR
Brand 2: 0.115 £0.015 mg/g ———
Brand 3: 0.011 - 0.002 mg/g Std. Dev
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U&c tinh liéu phoi nhiém can man tinh

Phoi nhiém chi trong ché dd &n udbng cla tré em
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Nghién cu ché d6 an udng tdng thé cla Canada

Phoi nhiém véi chi trong ché do an udng

Age Median oQth Q5th
Category (ug/kg bw/day) Percentile Percentile

(Mglkg bw/day)  (ug/kg bwiday)

Estimated Pb Intake (ng/kg/d)
Universal Chronic Sources
Total = 1.3 pg/kg/d

0-6 months 0.076 0.343 0.435 m Dymking water
@ Soil-urban background
OFood
0.5-4years 0.195 0.363 0.431 oy
@ Ambient air
@ Indoor air
5-11 years 0.124 0.253 0.314 e OlIndoor (house) dust
+12 years 0.069 0.148 0.180

Chung ta c6 thé tap trung hoan toan vao nguy co’ dw thtra do chi trong ché dd an ubng, vi
mo hinh liéu - dap ng hién thi mOi quan hé tuyén tinh. Giai doan nhay cam lén dén ~ 7

nam —
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Nghién cu ché d6 an udng tdng thé cla Canada

Phoi nhiém v&i chi trong ché do an uéng

Age Median oQth Q5th
Category (g/kg bw/day) Percentile  percentile
(Mg/kg bw/day)  (ug/kg bw/day)
0-6 months 0.076 0.343 0.435
0.5-4years 0.195 0.363 0.431
5-11years 0.124 0.253 0.314
+12years  0.069 0.148 0.180

Tinh todn liéu trung binh hang ngay
(ché do an ubng) trong thoi gian O -
7 tuli:

0.5/7 * Li€u 0-6 thang tudi
+4.5/7 * Liéu 0,5-4 nam tudi
+ 2.0/7 * Liéu luc 5-11 nam tudi

Trung vi = 0,166 mg/kg thé
trong/ngay

P90 = 0,330 mg/kg thé trong/ngay
P95 = 0,398 mg/kg thé trong/ngay
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U'&c tinh liéu phoi nhi€ém man tinh

Phoi nhiém asen tCr viéc tiéu thu gao
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U'&c tinh phoi nhiém man tinh: Asen vo co trong gao

Xem xét asen vO cO trong gao

 Asen vo cO (iAs) la dang c6 hai

e iAs xuat hién tw nhién trong vo trai dat va cac moi tredng khac
*Clng la mOt chat gay 6 nhiém tw cac hoat ddng khai thac va luyén kim

*Chat gay 6 nhiém trong nwdc ngém, va mot thanh phan cla thudc trir sau
nong nghiép dwoc str dung cho dén nhirng nam 1970

Tiép xuc |au dai v&i hoa chat dwoc do bang liéu trung binh hang ngay
trong sudt cudc ddi, tinh bang don vi khdi lgng trén moi kg thé
trong
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Tinh toan liéu trung binh hang ngay tron d&i (LADD)

Liéu lwong 13 lwong hda chat trung binh hang ngay trén moi kg thé trong
Can clr vao:
* Lwong thirc pham tiéu thy trung binh hang ngay tinh bang g/ngay
e Vidu: “Thwc pham thwdng dwoc an & Hoa Ky” (2002)
e Chungtaangi o My
* thétrongbangkg )
e Vidu: SO tay cac yéu tb phoi nhiém (USEPA, 2011)
Hoac:

» DU liéu tich hop tiéu thu thirc pham hang ngay va thé trong
e Vidu: Khao sat lién tuc vé lvong thwec pham tiéu thu clia cac cad nhan (CFSI)

Va chuing ta can ndng dd hda chat trung binh trong thwec pham tinh bang mg/kg
thwec pham
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D{¥ liéu tiéu dung gao theo d6 tudi (USDA, 2002)

BANG 2 Tong Gao: Ty lé ngwdi sir dung thwe pham trong 2 ngay va sé lwong tiéu thu trong mét ngay.

46

| Age (years) and sex
‘ 2-5 6-11 12-19 20-39 40-59 60 and older
Statistic { All individuals Males Males
' age 2 and over and and Males Females Males Females Males Females Males Females
females females
S6 Iuong miu 14,262 2,109 1432 696 702 1,543 1449 1663 1,694 1,545 1,429
%

Ty I€& ngudi str dung
e ania . 31.1 32.7 28.0 264 31.9 33.1 35.0 323 32.2 27.6 254
it nhat mot lan trong 2 ngay 23.9 245 221 193 256 257 268 244 244 214 193
vao 1 trong 2 ngay 7.3 8.2 5.9 7.1 6.3 75 8.2 7.9 7.8 6.3 6.1
vao ca hai ngay
S6 Irong tiéu thu trong mét ngay o
(1/2 chén gao thuong = 79 g)

53375 5 152 86 124 207 156 209 139 176 129 138 113
Gia tri trung binh 4 4 6 20 9 1 7 7 5 9 6
SEM

) o 13 9 12 20* 13 22 12 18 7 8 g
Bach phan vi 5 24 18 2 39 17 40 21 32 19 18 13
Bach phan vi 10 58 39 51 78 51 82 58 75 59 49 39
Bach phan vi 25 117 76 a9 156 118 156 115 153 109 104 78
Bach phan vi 50 183 11 156 239 229 297 161 234 156 162 156
Bach phan vi 75 312 159 245 462 341 416 312 328 236 311 241
Bach phan vi 90 397 206 312 621* 464 * 610 345 461 313 319 313
Bach phan vi
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u tiéu thu cé san tlr USDA

USDA United States Department of Agriculture

| Agricultural Research Service ARS Home | AboutARS | ContactUs
Food Surveys Research Group: Beltsville, MD
Related Topics WHAT WE EAT IN AMERICA
... source of data on food, beverages and nutrient intakes of Americans
FSRG Home page % Data Usual Intakes  Data  Research Overview Documentation Links
Tables DRI's Briefs Articles FAQs Data Sets
FSRG Main Menu e e B DIETARY METHODS RESEARCH
ng}ﬁﬁ@ .. topics in collection of dietary recalls
WWEIA WWEIA Food Salt Water Research

Categories Adjustment  Intake = Articles

Dietary Methods Research

What's In the Foods You Eat
Search Tool

FNDDS

AMPM

FPED

FICRCD FOOD PA'ITERNS EQUIVALENTS DATABASE

etary data

FSRG Listserv Data  Overview Memodology& Databases and

Tables User Guide Data Sets

Food Surveys 1935-1998

USDA USDA FOOD SURVEYS, 1935 1998 |
==l es, reports, data sets
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WWEIA: Liong tiéu thu thwe pham dwoc chuyén ddi thanh hang
hoa ban |é
«Lwong hang hoa ban 1é: SO tién trung binh cta
hang hoa ban 1€ trén moi ca nhan, 2007-08

Table 4: Ngii coc: Lwong hang hoa ban 1é trung binh dwoc tiéu thu cho méi ca nhan!, wéc tinh tir dit liéu khau phan in, theo gi6i
tinh va d6 tudi, tai Hoa Ky, WWEIA. NHANES 2007-2008

Gender
and Age Sample Corn Flour Oats and
(years) size  tTotal Grains and Meal Oat Flour Rice (dry) Wheat Flour
Chi cung cap sO lwgng trung binh | Mean (SE) in grams I
- Yi ® Males:
ttleO ,da,u ngU’CII, nhU’ng bao gom T opince 455 86 (23) 10 (08 6 (09 8 (14 61 (24
tat ca cac nguon 6-11............ 550 | 122 35| 15 (0 4 (07 9 (14 92 (33
12-19........ 607 146 (5.1) 16 (20 4 (0.5 13 (18) 110 (48)
2-19........ 1612 124 (25) 14 (10 5 (09 11 (149 93 (249
20-29........ 409 156 (5.6) 18 (15 4 (09 21 (398) 113 (6.0
30-39. ... 451 144 (46 21 (33) 6 (09 16 (2. 100 (5.5)
40-49... ... 412 142 (6.2) 15 (19 4 (11 19 103 49
50-59............ 431 131 (5.5) 13 (1.8) 5 (10 13 @& 96 (5.0
60-69........... 459 119 (44 10 (12 6 (1.0 12 (1.8) 87 (3.9
70 and over..... 500 106 (42) 9 (0.6 9 (10 6 (10 79 @3
20 and over... 2662 137 (28) 15 (1.0 5 (05) 16 (1.7 29 @
Females:
2- S 377 83 (3.7 9 (12 4 (0.7 8 (12 61 (29
S99 579 11N £90% 12 /12y A “ Ty o 1 ey o2 2 A —_—
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SO tay: thé trong tlr cic yéu td phoi nhiém
(USEPA, 2011)

Chirong 8— Nghién ciru trong hrong co thé

(KA

Bing 8 Trong lwgng co' thé trung binh va phan trim (kg) cho nam c6 ngudn goc tir NHANES (1999-2006)

3 Phéan vi phan trim
Age Group N Mean

58 10® 15® 25t 50 75 g5t 00" o5®
Birthto <1 month 88 49 36 3.6 40 44 48 55 58 62 6.8
1 to <3 months 153 6.0 46 50 5.1 54 6.1 6.8 7.0 72 73
3 to <6 months 255 7.6 59 6.4 6.6 6.9 75 82 8.6 8.8 01
6to<12months 472 04 73 79 8.2 8.5 04 103 106 108 115
1 to <2 years 632 116 2.0 97 100 105 115 126 132 135 143
2 to <3 years 558 141 114 120 122 128 140 152 159 164 17.0
3 to <6 years 1158 188 135 144 149 159 181 208 226 238 262
6 to <11 years 1795 319 200 218 229 248 206 364 412 452 514
1lto<l6years 2503 576 336 363 380 442 555 665 755 812 018
16to<21years 2462 773 545 576 600 639 731 80 968 1040 1130
21 to <30 years 1350 849 587 630 662 707 812 940 1030 1110 1230
30 to <40 years 1445 870 611 657 687 738 840 965 1040 1100 1240
40 to <50 years 1545 905 649 695 730 777 874 997 1090 1140 1250
50 to <60 years 1180 85 641 688 714 770 878 998 1070 1120 1230
60 to <70 years 1360 891 634 675 716 772 89 994 1080 1130 1200
70 to <80 years 1079 839 606 646 683 731 81 938 986 1040 1130
Over 80 years 662 761 567 606 639 672 751 840 894 9025 1000

Source: U.S. EPA Analysis of NHANES 1999—2006 data.
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NOng dd iAs trong gao: FDA, 2016

Bao cdao Danh gia Nguy co vé Asen }trong Gao va

San pham Gao

Bang 4.5. Nong do asen vé co wdc tinh trong tat ca gao It tat ca gao trang va tat ca gao két

hop

Loai gao (chua
nau chin/ chua

S6 lwong mau dir

Nong do Asen vo co -
trong s6 Trung binh?

Nong do Asen vo co -
trong s6 SEM (ppb)

ché bién) liéu asen v6 co (ppb)
Tat ca 573 9% 1
Lot 144 153,3 =5
Trang 429 92,3 13

"Derermined dua trén dix liéu asen vo co trén cac loai gao riéng lé tir FDA (2013) va Consumer Reports (2012): trong sd
duea trén thi phan tir Dich vu Nghién ciru Kinh té USDA (ERS) va Lién doan Gao Hoa Ky (Phu luc 9.7: théng tin lién

lac c4 nhan bé sung. Nathan Childs. ERS).

50
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U'&c tinh liéu trung binh hang ngay trong sudt cudc doi
(LADD)

1. Tinh lwong trung binh clia thwc pham tiéu thu hang ngay trong sudt cudc ddi, trén
mOi kg thé trong (thé trong).

Lifetime Average Daily Dose (LADD) |Rice intake B?dy Rice intake lifest?ge e e = We.igh'fed
Calculation @ weight (2/ke-day) duration | "weights d.ally rice
(kg) (years) intake
males 2 to 5 (50th %ile) 76 18.1 4.2 4 0.05 0.21
males 6 to 11 (50th %ile) 99 29.6 3.3 6 0.08 0.25
males 12 to 19 (50th %ile) 156 62 77 8 0.10 0.25
males 20 to 39 (50th %ile) 156 82.5 82 20 0.25 0.47
males 40 to 59 (50th %ile) 153 87.6 15 20 0.25 0.44
males 60+ (50th %ile) 104 82 1.3 22 0.28 0.35
80 1.97 Lifetime average rice (cooked) intake (g/kg-day) ||

2. Chia cho 3,4 dé |4y trong lwong gao khé tiéu thu: 0,60 g/kg-ngay
3. Két hop lvong gao an trung binh tron doi v&i ndng dd asen trung binh trong gao
(96 pg/kg) dé c6 LADD:
0,0006 kg gao/kg thé trong-d * 96 pg/kg gao = 0,06 pg/kg-d
tlbc 13 0,06 pg asen trén kg thé trong mdi ngay, sudt doi
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D{r liéu clia USEPA tiéu thu thwc pham : binh quén dau ngwdi, moi kg th

o) United States
U Environmental Protection
\ ’ Agency

‘Phén tich CSFII vé phan phdi lwvong
thwe pham tiéu thu

Bang 3-33| Lwong tiéu thu gao binh quén theo dau ngwoi (g/kg-dav khi tiéu thu)

&

trong

D& liéu “binh quan dau ngwdi”
bao gdm nhi*ng ngwdi khdng tiéu
thu thwe pham (gia tri bang 0 13
qua tang (mién phi))

Percent Percentile
Group consuming Mean  SE 1 E 10® 25 Sl 75% 90* os® 99%  100®
TOTAL 17.6 0424 0.029 0 0 0 0 0.000 0.000 1.306 2567 6.799 42.990
Age
0-5 months 0.2 0.011 0239 0 0 0 0 0.000 0000 0000 0.000 0000 5.197
6—12 months 92 0345 0418 0 0 0 0 0.000 0000 0000 1989 8.063 14514
< 1 years 44 0.167 0283 0 0 0 0 0.000 0000 0000 0.000 6.699 14514
1-2 years 192 0905 0.166 0 0 0 0 0.000 0000 3225 5805 12011 27921
3-5 years 17.0 0.795 0179 0 0 0 0 0.000 0000 2292 4838 12493 42990
6—11 years 158 0492 0098 0 0 0 0 0.000 0000 1935 3516 7.187 12493
12-19 years 171 0462 0.105 0 0 0 0 0000 0000 1501 2898 7.565 20.019
2039 years 192 0435 0058 0 0 0 0 0.000 0000 1493 2756 6.029 24383
40-69 years 184 0336 0038 0 0 0 0 0.000 0000 1078 1923 5528 14.151
70 + years 133 0236 0078 0 0 0 0 0.000 0000 0645 1366 3928 15833
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D{r liéu ctia USEPA tiéu thu thuc pham : binh quén dau ngurdi, moi kg thé trong

United States
Environmental Protection
Agency

Phan tich CSFII vé phan phdi lwong

thwe pham tiéu thy

Table 3-33a. Consumer-only intake of rice (g,/kg-da

Bing 3-33| Lwong tiéu thu gao binh quén theo dau ngwoi (g/kg-dav khi tiéu thu)

di li€u chi m6 ta nhirng
nguQi tiéu thu thwe pham

Percent Percentile
Group consuming Mean  SE i b s 10® 25t s0® 75% 90= os® 99%  100®
TOTAL 100 2409  0.054 0133 0374 0528 0889 1513 2895 5278 7.213 13.330 42.990
Age
0-5 months 100 5.197  0.000 5.197 5197 5197 5197 5197 5197 5197 5197 5197 5.197
6—12 months 100 3.765 0.960 0573 0573 1452 1797 1989 6699 8063 14514 14514 14514
< 1 years 100 3801 0915 0573 0573 1452 1797 1989 6699 8063 14514 14514 14514
1-2 years 100 4710 0271 0374 0936 1382 2073 3349 5898 8892 13854 23222 27921
3-5 years 100 4670 0334 0432 0654 1177 1742 2837 5842 10926 12963 30.713 42990
6-11 years 100 3.111  0.157 0032 0505 0898 1451 2354 4147 6.699 8021 11875 12493
12-19 years 100 2694 0.198 0073 0352 0581 108 1639 3317 5688 7917 19351 20.019
20-39 years 100 2267 0.099 0.156 0380 0581 0898 1540 2855 4750 6.123 11.551 24383
40-69 years 100 1827 0.070 0128 0344 0466 0741 1161 199 3888 5584 12116 14151
70 + years 100 1.785 0.177 0.118 0205 0341 0670 1123 1.785 3483 5225 14760 15833
Season
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U'&c tinh liéu trung binh tron doi (LADD) & bach vi % th(r 50

Lifetime Average Daily Dose (LADD) |Rice intake I.ifestc::ge it 2 We.igh'fed
kit it duration | "weights d-ally rice
""" (years) intake
persons 3 to 5 years (50th %ile) 2.837 3 0.04 0.11
persons 6 to 11 years (50th %ile) 2.354 6 0.08 0.18
persons 12 to 19 years (50th %ile) 1.639 8 0.10 0.17
persons 20 to 39 years (50th %ile) 1.54 20 0.25 0.39
persons 40 to 69 years (50th %ile) 1.161 30 0.38 0.44
persons 70+ years (50th %ile) 1.123 12 0.15 0.17
79 1.45 Lifetime average rice (cooked) intake (g/kg-day)

Divide by 3.4 to get the weight of dry rice consumed: 0.43 g/kg-day

0.43

gdryrice

’ kg body weight per day

Lg arsenic

kg dryrice

x 0.001 ’;79 = 0.04

Lg arsenic

kg body weight per day
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U'&c tinh liéu trung binh tron ddi (LADD) & béch vi % th(r
99

Lifetime Average Daily Dose (LADD) [Rice intake I.ifest?ge s = We.igh?ed
i ({e/ke-da duration | "weights d.ally rice
(years) intake
persons 3 to 5 years (99th %ile) 30.713 3 0.04 1.17
persons 6 to 11 years (99th %ile) 11.875 6 0.08 0.90
persons 12 to 19 years (99th %ile) | 19.351 8 0.10 1.96
persons 20 to 39 years (99th %ile) | 11.551 20 0.25 2.92
persons 40 to 69 years (99th %ile) | 12.116 30 0.38 4.60
persons 70+ years (99th %ile) 14.76 12 0.15 2.24
79 13.80 Lifetime average rice (cooked) intake (g/kg-day) ||

Divide by 3.4 to get the weight of dry rice consumed: 4.06 g/kg-day

dryrice arsenic k arsenic
4.06 il s x 96 LIS o 0.001 ~¢ = 0.39 i
kg body weight per day kg dryrice g kg body weight per day
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4.
(B

Xac dinh dac diém moi nguy

anh gia liéu lvong-phan ng)

Danh gid murc
dd phoi nhiém

Nhan dién Xac dinh dac

mOoi nguy tinh nguy co

©Risk Sciences International 2024



M hinh liéu - phan (rng hda hoc

C6 thé 13 do phoi nhiém cap tinh hodc man tinh

Liéu dwoc thé hién dwdi dang mg/ngay hodc mg/kg thé trong moi
ngay

D lieu vé nguwdi (phoi nhiém nghé nghiép hoac quan thé phoi
nhi€m cao) hoac di¥ li€u ddng vat v&i cac diéu chinh thich hop
dwoc két hop

Ca dang tuyén tinh va phi tuyén tinh

57
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Sw da dang clia cdc mo hinh liéu - dap rng lwong

~

Chat di &rng va Cap tinh

Ung thw (tuyén tinh)

Lieu lwgng- (Phi ung thu tidu chuin)

MO hinh < Standard Non-Cancer
Dap rng

Non — Cancer and Cancer Exceptions
(Cac ngoai lé ung thw va phi ung thu)

Chat dinh duwdng
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Vi du vé cidc mé hinh lieu lwong - dap tng




4a. M6 hinh lieu lwong - dap ng cho phoi nhiém
cap tinh voi tac dung tai cho

Phoi nhiém cép tinh v&i chat gdy di tng hat phi




Liéu - dap ng doi VOi chat gay di ng: Phoi nhiém cap
tinh, Phan rng tai chd

Spanjersberg va cOng sw (2007) d3 bao cdo ngwdng nhay cam cho 29 bénh
nhan nhw sau:

Dose Response Chart

Lo

04 bénh nhan dap (rng v&i 1 mg, )
* 09 bénh nhan dap trng v&i 3 mg,
e 03 bénh nhan ddp rng v&i 10 mg,

Probability

e 07 bénh nhan dap rng v&i 30 mg va
* 06 bénh nhan d4p rng v&i 100 mg protein hat ph  **

0

0 10 20 30 40 50 60 70 80 90 100
Dose (mg)

Tw d6, mot phan phdi thurc nghlem [ole the dworc xay dwng dura trén phan tich
Gy cla céc doi twong dap trng & moi lan ti€p nhan (& trén bén phai).
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Vi du vé phoi nhiém cap tinh v&i tdc dung toan than
« Puwoc do bang mg hda chat/ kg thé trong
e Vidu: glycoalkaloid (nhw trong khoai tay)

Thong tin t BO Y té Canada:

»  “Anh huwdng xau dén strc khde tlr viéc hap thu glycoalkaloid cag hon_
thwdng lién quan dén viéc tigu thu khoai tay,cé dau hiéu thay doi hodc
hw hdong vat Iy (vi du: ndy mam, phu xanh, bam tim).

» C3c triéu chirng lién quan dén ngd ddc glycoalkaloid tr khoai tay bao
gOmM cam giac co6 vi dang hoac nong rat trong mi€ng va cac triéu chirng
giong nhw cim nhw buOn non, nén, dau bung va tieu chay.

* Cactrong hop ngd doc glycoalkaloid nghiém. trong hon co the di kem
vOi mOt loag cac tac dong than kinh (tlrc la budn ngu, tho' 0, bon chon,
run ray, 14 [an, suy nhu’c_)’c va,th! L’ bl xao trOn). )

* Co mOt vai bao cdo vé cai chét dwgc cho la do phoi nhiém glycoalkaloid
twr viec tiéu thu khoai tay, |1a khoai tay va qua khoai tay (patato berries).”
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4b. M6 hinh liéu lwvgng - dap tng khi phoi nhiém
man tinh v&i chat gay ung thw

Tiép xuc ladu dai voi asen




Phwong phap Ngoai suy Danh gid Nguy co Ung thw

DAP
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Panh gia lieu lwong - dap rng: Ung thw

Cac thi nghiém cho thay tang nguy co ung thuw trong sudt cudc ddi

« O nguwoi, thong qua cac nghién ctru dich t& hoc & "liéu thuc té"

« O ddng vat, trong sudt vong doi clia dong vat thir nghiém vOi lieu
cao nhan tao trong thlrc an hoac nw&c udng cua dbng vat

Ngoai suy liéu cao dén liéu thap

«MUrc d0 phoi nhiém tlr thwe nghiém dén thap
*Xac dinh dac tinh nguy co
Ngoai suy POng vat - Nguw o
«Chuyén dbi dé ddbc (slope conversion)
*Duwa trén lieu lwvong twong dwong & nguo'i
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MU(rc Nguy co Ung thw Tron doi 1 x 10°

 Mantel & Bryan (1961) gi®i thi€u khai niém an toan ao:
1/100 triéu

* Nguy co khdng dang ké; nguy co dwoc chap nhan do x3 hdi xac
dinh

 Pham vi nguy co muc tiéu: 1 x 10° dén 1 x 10°®

* Liéu lién quan dén mirc nguy co’ 1 x 10°° dwoc goi |a Liéu An toan
Ao (virtually safe dose - VSD)

66
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Hé sO wdc tinh nguy co ung thw
(Cancer Slope Factor — CSF)

Cé rat nhiéu diéu khéng chac chan trong dw doan nguy co ung thw dw thira & ngwdi, nhwng bang cach st
dung cac yéu t6 hiéu lwc ung thw tiéu chuan, ching ta cé thé tao ra sw so sanh twong dbi gitra cac chat va cac
dwdng phoi nhiém.

‘ Khi s lwong bénh ung thw tang ty 1& thuan véi lvong
hap thu (liéu lwong), co thé dw doan sb lwong bénh ung

5% CONFIDENCE 4\ 4y kién cho bét ky lwong tiéu thu nhéat dinh nao, st

INTERVAL

Hiéu Iwc cla ung thw ciing dwoc goi 1a yéu té dd déc
dwong udng hoac duworng hd hap.

Céc yéu tb tiém nang ung thuw thwdng dwoc phat trién
o . bang cach s dung di liéu phan anh murc tiéu thu

S %EXTRAPOLATION T0 twong ddi cao, khi mirc tiéu thu thé:p, dwong pht hop
/’ LOW INTAKE LEVELS nhat phai dwoc ngoai suy duwdi diém cua dir li€u quan

- sat dwoc bat ky.

NUMBER OF CANCERS

INTAKE
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Cac yéu t0 anh hwdng dén dd doc clia ung thuw

Cac yéu tb tiém nang ung thv dwoc sir dung béi Health Canada, US EPA va California OEHHA gia dinh mdi quan hé tuyén
tinh va phan anh do déc cta gidi han trén cla khoang tin cay 95%.

Méi quan hé thyc sy gitra lwong an vao va sé lwong bénh ung thw c6 thé khéng phai ltc nao cling tuyén tinh. Diéu nay lam
tang thém sw khéng chéc chén cho viéc ngoai suy yéu tb hiéu lwc clia bénh ung thw déi véi lwong an vao thap hon so voi
nhirng gi dwoc quan sat thiy trong cac nghién ctru hién nay.

- - —
S p - c B
o ¥ v ¥ o ¥
. oY n 2
E m E m E m
3 U S U S U
Intake Intake Intake
LINEAR NON-LINEAR THRESHOLD
Khoéng cé bénh ung thw
nao xay ra duwdi mirc
Ung thw mac dinh Ngoai & ung thw tiéu thu nguong
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MO ta tiém ndng ung thw

Hot Spots Unit Risk and Cancer Potency Values

Piém nong Pon vi Nguy co va Gia tri Tiém nang Ung thw

Chemuical Chemical Abstract | Source Unit Risk | Slope Factor US EPA (IARC
Service (CAS) (1.1gf'm3)'l (mg/kg-day)'l Class® Class®
Number

Acetaldehyde 75-07-0 TAC 2.7E-6 1.0E-2 B2 2B

Acetanude 60-35-5 RCHAS-E (2.0E-5 70E-2 NC 2B

Acrylamide 79-06-1 IRIS 13E-3 45E+0 B2 2A

Acrylonitrile 107-13-1 RCHAS-S |29E-4 1.0E+0 Bl 2A

Allyl chloride 107-05-1 RCHAS-S (6.0E-6 2.1E-2 C 3

2-Aminoanthraquinone 117-79-3 RCHAS-E (94E-6 33E-2 NC 3

Aniline 62-53-3 IRIS 1.6 E-6 5.7E-3 B2 3

Arsenic (1norganic) (inhalation) 7440-38-2 TAC 33E-3 1.2 E+1 A 1

(oral) IRIS 1.5E+0
Asbestos 1332-21-4 TAC 6.3E-2 22E+2 A 1
19E-47
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Ung thw dwdng tiét ni€u tr iAs

0.18
N « ——  Béach phanvi
Tan suat R thip 95
0.12
- trung vi
- ___—trungvi
0.06 ety e , o
e o ‘ Bach phan v
. thtr 5

Lieu lwong (ng/kg thé trong/ngay)
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Ung thw phoi tr iAs

Tan suat 03 ——  Bach phan v
' thr 95
> trung vi
«"'" // g "

Bach phan vi
thtr 5

Liéu lwong (ng/kg thé trong/ngay)
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72

Hé sO w&c tinh nguy co ung thw (dwéng udng) doi véi asen vo

Bang 3.4 U'dc tinh do ddc tuyén tinh va EDO1 tir Morales va cong suw (2000) M hinh 1

Table 3.4 Linear Slope Estimates and EDO1 from Morales et al. (2000) Model 1

Diém cudi Sex EDO1 (ug/L)” SEM’ (cases I;:f ;:':/':: ::v/day)
Ung thu bang quang M 395 (326) 35 0.89 (0.76, 1.02)
Ung thu bang quang F 252 (211) 21 1.39 (1.20, 1.58)
Ung thu bang quang M+E 324 (267) 29 1.08 (0.92, 1.24)
Ung thu phoi M 364 (294) 36 0.96 (0.81, 1.12)
Ung thur phoi F 258 (213) 23 1.36 (1.16, 1.56)
Ung thu phoi M+F 311 (252) 30 1.13 (0.95, 1.30)

a)  Liéu hiru hiéu 1% (EDO1) twong duong véi BMDI1 cho diém cudi luong tir Gidi han dudi, twong duong voi
BMDL, dugc cho trong ngoac don. Cac gia tri dugc bao cao trong Morales et al. (2000) da dugc chuyén d6i thanh
cac gia tri trong duong ché d6 an ubng bang cach sir dung céc gid tri tiéu chuan duogc stir dung boi cac tac gia; gia
tr1 ti€u thu nudce 1a 2 it va trong lugng co thé 1a 70 kg.

b)  Sai s chuan cia gié tri trung binh (SEM) duoc tinh cho gidi han duéi, gia sit sy phan bd chuan ctia EDO1.
c) Cac gia tri dugc cung cap 1a trung vi va trong ngodc don 1a bach phan vi 5 va 95 ctia phan phdi khong chic chin
(CI90%).
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4c. M6 hinh Ileu Iu’o’ng dap ng cho phoi nhiém
man tinh v&i diém cudi khong phai ung thw
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Panh gia an toan khong ung thw

DOi v&i hau hét cac héa chat khong gay ung thw, cc chuyén gia ddc hoc
thwo'ng cho rang cé mot mirc do lieu lwong man tinh ma co thé con ngwO'i
sé khong gap phai tac dung phu (mirc nay thwd'ng dwoc goi la nguwdng).
Do do, viéc quan ly nguy co’ lién quan,dén cac hoa chat nay dwa trén viéc
murc dO phoi nhiém cao hon hoac thap hon ngwdng wo'c tinh.

Piéu nay tao ra mot két quad nhi phan: an toan so v&i khéng an toan
Khong cé wdc tinh nguy co’ lién quan dén phoi nhiém & liéu lvong
nguwong

Vily do nay, danh gia do6i khi dworc goi la danh gid an toan hon la danh
gia nguy cO’

Tinh buéqg nay 1a mot [inh vwe nghién clru phwong phap luan dé
chuyén doi danh gid an toan khdng phai ung thw thanh danh gid nguy co’
(IPCS, 2015, sé dwo'c thao luan sau)
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Panh gia khong phai ung thu

Lro'ng an vao hang ngay chap nhan duorc (ADI) dwoc dat ra boi
Uy ban chuyén gia vé phu gia thwc phAm clla FAO/WHO vao ndm
1961

Lwong tiéu thu hang ngay clia mOt hda chat, trong suOt cudc doi,
dwong nhw khdng c6 nguy co’ c6 hai trén co s& tat ca cac sy cO d3
biét tai thdi diém do.

Gid tri Tham chiéu Ddc tinh (TRV):
= Adi, TDI, PTWI, RfD, RfC, VTR, ...
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Tac dung nao la tac dung phu ?

 Khong phdi tat ca cac tac dung sinh hoc déu Ia dau hiéu clia doc
tinh

* Thay déi chtrc nang va s phat trién binh thwdng clia sinh vat tiép
xuc (thé chat, sinh hda, sinh ly, mé bé&nh hoc)

. Bé:c cr khi nao cé nghi ngd vé tam quan trong clia mot tac dung cu
theé, né nén dwo'c coi la mot tac dung phu (WHO)

ORisk Sciences International 2024 /R'S’
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Li€u so vOi dap rng

* Phan (ng sinh hoc ¢ lién quan chat ché v&i hda chat cé trong md
dich, thay vi lwong dwoc str dung cho dbng vat (tlrc I3, liéu tinh
bang mg/kg/ngay)

e NOng dé trong mau so v&i dap tbng mé tr 1au d3 dwoc cong nhan
trong dworc ly va phat trién thulc

 Trong ddc hoc va danh gia nguy co, lieu mo dich (target tissue
dose) hodc lieu ndi bd lién quan chat ché nhat dén phan rng bat
loi dwo'c goi la hé thong do Itrong lieu lrong (dose metric)

77
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Thiét |ap TDI (Tolerable Daily Intake - Lwo'ng dung nap
dwo'c hang ngay)

Liéu lwgng ma con ngurdi co thé tiép xtc hang ngay trong subt
cuOc doi ma khong phat trién cac tac dung phu

e Nghién cl’u man tinh & nguw®'i (cac tac dung khac?)
*Nghién clru quan trong
*Tac dOng tO’i han
*Liéu dl‘Jng lam Diém kh&i hanh (Point of Departure - POD)

Yéu td khong chac chan (Uncertalnty Factor - UF, con dwoc goi la “Yéu tO
diéu chinh”) dé diéu chinh POD vé Gia trj tham chiéu cudi cling
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Cac véu td khéng chac chan dwoc st dung trong danh gia

lieu lwong - dap rng

CAC YEU TO KHONG DE GIAI QUYET SU’ KHONG CHAC

CHAC CHAN

Lién loai & ndi loai
(UF,, UF))

CHAN LIEN QUAN DEN....

Sw khac biét lién loai va ndi loai trong doc
dong hoc (toxicokinetic) va doc lwc
hoc (toxicodynamic)

Can man tinh (UF,)

Phép ngoai suy phu thudc vao thdi gian cla
diém xuat phat

LOAE L (Lowest Observed Adverse Effect Level -

NOng d& nhd nhat ma quan sat dworc) (U FL)

Pé ngoai suy thanh NOAEL (No observable
adverse effect level - M(rc tac hai khong quan
sat dworc)

Sw phu hop cla nghién ctru
(UF,)
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Khong c6 kha nang cla cac nghién clru hién
c6 dé tinh dén tat ca cac tac dung phu quan
trong (stra dOi/yéu tO co s& dir liéu)




Panh gid lieu - dap ing dung cho cac diém cudi co ngudng

POD
Liéu tham chieu (ARfD, Adi) =

CAF
réng UF = UF, x UF, x (UF_x UF x UF_.)

CAF =_, UF x hé sé PCPA

Téng
Lén hon 3000 — dé tin cdy thap trong co sé div liéu;

tranh lay cac gia tri tham chiéu?!

Hé s PCPA |a mOt bién d0 an toan bat budc vé mat phéap Iy nham du kha ndng bao vé dac biét cho tré so
sinh va tré em (Health Canada, 2008); gia tri mac dinh la 10 1an.

JI—
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Vi du vé Gia tri Tham chiéu Ddc tinh (TWI)

“Trén co’ s& mlrec do tac dung phu (LOAEL) thap nhat quan sat dwo'c
la 8 ug/kg thé trong mdi ngay doi v&i cac dau hiéu s&m vé doc tinh
than & lon (loai dOng vat nhay cAm nhat),

va ap dung hé s6 khong chac chan tdng hop 1a 450* cho sw khéng
chac chan trong viéc ngoai suy di liéu thirc nghiém thu dworc tw
dong vat sang ngwdi cling nhw cho sw bién dbi ndi loai,

lrgng tiéu thu hang tuan cé thé chap nhan duoc (TWI) 13 120 ng/kg
thé trong dwoc lay twr OTA.”
(Y kién clia EFSA 2006 vé Ochratoxin

*UF, =15, UF, =10, UF =3 A
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Lwra chon nghién clru quan trong

Nghién clru quan trong: nghién clru hinh thanh co’ s& clia dan xuat
TDI

D liéu vé con ngwo'

M hinh ddng vat phu ho'p nhat v&i con ngudi

Néu khdng, loai ddng vat nhay cdm nhat
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Vé

PAP NG

NOAEL

LIEU LUONG
(mg/kg)

| &3 R
§

PARAC

S3.

FL

Diém xuat phat
Diem lieu lwong- dap Png danh dau diem bat
dau ngoai suy lieu thap
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Lira chon NOAEL (Mtrc tac hai khong quan sat dwoc)
Lieul O mg/kg khong cé tac dung

Lieu2 10mg/kg khong cé tac dung

Lieu3 25mg/kg mOt sO tac dung

Liéu4 50mg/kg Aanh hwdng nghiém trong

Liéu 1 va 2 khdng khéac nhau vé mat thdng ké.
Liéu 2 13 NOAEL va Liéu 3 13 LOAEL
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Lwra chon NOAEL
A
¢
Hiéu
Png
¢
? o ¢ ¢
Kiém Liéul Liéu2 Liéu3 Lieu4d Liéus
soat NOAEL LOAEL .
» Liéu

NOAEL c6 thé thuc sy
“khong cé tac dung” hoac
cé thé 13 tac dung khéng
khac biét dang ké so voi
dap rng v&i liéu doi
chirng.
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Lwra chon POD (mg/kg/ngay)

Quan sat

Ché (Dog)

Hi€u qua nghiém
- irongg . 150 400
MOt sb tic dung 140 100 200
Khdng co tac dung 70 50 100
Khdng c6 tac dung 35 25 50
Khdng co tac dung 0 0 0

86
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SO lwong nhd ddng vat dén sb lwong I&n con ngwo'

Pong vat ddng nhat va thuan chiing

Quan thé ngwdi khdng ddng nhat

Pong vat NOEL cé thé chap nhan dwoc dbi véi con ngwdi: hé sd 100
(Lehman & Fitzhugh 1954)
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Bién d0 an toan gap 100 lan

An toan phu gia thwc pham cho con ngwo

Fluoride trong ché d® &n udng: an toan cho ngw®i & mirc 1 ppm
nhwng chult chiu dwoc t&i 10 ppm

Asen trong ché dd an: ché chiu duoc t&i 127 ppm nhwng con ngwo'
c6 dau hiéu dbc tinh & mirc 30 ppm

Suw thay ddi gilra cac loai va trong mot loai ddng vat (tudi, gidi tinh,
chung) va con ngwoi: 100 ?
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Str dung cic yéu to khong chac chan trong danh gia khong phai ung thw
(chudt trung binh dén con ngw®i trung binh dén con ngw®i nhay cam)

1.0

08

response

0.4

™
S

<
<

06

RA = phan rng cla ddng vat thir nghiém

= phan &ng trung binh cla con ngwdi

Rs = phan trng nhay cam cua con ngwo'i

Rs Ry Ra
| UF, | UF |
- H | A |
] | ; I i |
I T - [ T | ol
NOAEL g NOAEL,, NOAEL A
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KHAC LOAI: UF,

Ngoai suy

® Cung ndng dd mau = Phan ng gidbng nhau

® NOng dd mau - Liéu/BSA; BSA = thé trong®’

® Gilra cac loai (dOng vat) UF, =10 la mac dinh chung
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Can man tinh den man tinh: UF,
* Chénh I&ch vé thdi gian tiép xtc nén dworc tinh dén
(tron dOi so vO'i khong tron doi)

Dwa trén dinh luat Haber (Liéu lwong x Thoi lwong = Khong dbi)

St dung hé s6 10
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NOI LOAI: UF,

Suw thay ddi gilra cac ca thé trong ddc ddng hoc va ddc lwc hoc

Cac yéu t0 riéng & cé thé khac nhau nhwng nén duoc phan tich
chung

Tudi tac, Gigi tinh, Hoat dong thé chat, Tinh trang bénh tat, Da
hinh di truyén, v.v...

Mo ta khoang cach gilra cac cd nhan & bach phan vi 50 va 95
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Tl LOAEL dén NOAEL : UF,

Weil va McNamara (1963): 10 hoac it hon
95% héa chat trong hé s6 5

N,éu LOAEL c6 tac dung it nghiém trong horn, thi viéc st dung yéu
to thap hon la hop ly

Dy Iiéu‘gén day hon cho thay 91% di¥ li€u nam trong hé sb 6 va
100% nam trong hé s6 10

Do d6, mac dinh chung la UF cua 10
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HE SO KHONG CHAC CHAN CUA cO' sO DU’ LIEU: UF__

Cé thé dwore dp dung trong trdng hop khdng cé bat ky yéu cau nao
sau day:

* Hai nghién clru ddc tinh man tinh (sudt d&i) clia ddng vat cé vi &
hai loai khac nhau

* Hai nghién clru ddc tinh phat trién clia ddng vat cé vu & céc loa
khac nhau

« MOt nghién clru ddc tinh sinh san thé hé 2 clia ddng vat cé vu
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Phwong phap ti€p cAn N/LOAEL: Cac van dé

Nén dwoc kiém tra liéu bang thuc nghiém

Phu thudc vao khodng cach liéu

Bi anh hud'ng b sé‘ lweng dOng vat va su thay ddi trong dir liéu;
khong lam bat ctr diéu gi vé nd

Khong tinh dén hinh dang hodc dé doc clia duwdng cong liéu - dap
rng

Khong cé tinh nhat quan gilra cac hda chat hodc diém cudi
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BMD (Benchmark dose — Li€u luong chuan)
Liéu lwong chuan:

« Liéu lwgng cé lien quan dén mirc dd dap rng dwoc xac dinh
trirdc

*  Buworcxac dinh bang mé hinh todn hoc; Khodng tin cay thap hon
95% ddi voi lieu gay ra mtrc dO dap ng tang phan tram duorc
xac dinh tredc so v&i ddi chrng

* BMD =w0c tinh trung tam; BMDL = gi&i han tin cay thap hon 95%
doi voi liéu
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Liéu chuan (BMD)

«  SUr dung tat ca d liéu trong viéc phat trién mo hin

«  Lién quan dén dd dbc clia dwdng cong DR

Dap trng

«  Tinh dén sy thay dbi trong di¥ liéu
e Khong gi®i han & mot liéu thir nghiém

e Thong thwdng BMD (5-10%)  gan v&i NOAEL

0,1

h

Giéi han tin cay )
thap hon veé lieu ./

lwong

-

/
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Liéu chuan cd lién quan dén dap tng cé thé do lwdng

duorc

BMR = Dép trng chuan (vi du:
giam 5% thé trong)

BMD = Liéu chuan: liéu ma tai
do BMR s€ duoc duw doan (wd'c
tinh trung tam)

BMDL = gi&i han dwdi cla
khoang tin cay xung quanh BMD

A Response
<__,,.‘--—"‘_"_-me {
— LE LOAEL
T
5 >
BMDL BMD 230

Ngudn: Filipsson va cOng sw, 2003
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ninh BMD
hinh tuyén tinh hodc tuyén tinh céng suat

° ° n
(@D N

< < O

o O 3
O

ninh Weibull hoac Iog Ioglstlc

<
O

hinh khodng cach cap s6 mi

hinh Probit (hay md hinh xac suat don vi)
ninh da thire

hinh d6i (Mill model)

ninh gamma

< < <
o O O

<
O
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Phan tich liéu lwong — dap tng

Fraction Affected

Dose-Response Modeling

(o]
=i
o =
Q| S -
= S
<
o | ‘3 | '
(42}
i
((e] LS
o~ ‘é g
q -
= P
. —|_ 2 i T T T T
= i 1e-5 0.0001 0.001 0.01
= T | [ | |
0 500 1000 1500 2000

Dose level(mg/kg-day)

Budc 1: Diém xuat phat (POD)
Buwdc 2: Suy luan (hoac “Ngoai suy”)
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Dan xuat POD — Phwong phap truyén thong

NOAEL/LOAEL
Dichotomous Dose-Response Data Continuous Dose-Response Data
© |
o
g | {
13 B
B S ok, 5
£
g o s {
el o ; o |
S NOAEL L s © {
o 2
84900 0 o 1 = _ | LOAEL
— — = — 49
_ |49 48 46 50 : $
B l o {
AL i
(I) 5I 110 1I5 ZIO 215 310 (l) 20I00 40I00 60I00 80|00 1 0(|)00
(Sé Iiéu tr NTP 2006) Dose level (ng/kg) (Sé Iiéu tr NTP 2006) Dose Level (ppm)

Nguon: Kan Shao, ;
Pai hoc Indiana "RSI
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Han ché clla NOAEL/LOAEL

Trong Iwong co thé ctia chuét dwe F344 sau

13 tuan tiép xiuc véi Methacrylonitrile Phu thUéC nhiéu V30 thlét ké
nghién ctru

340
!

S dung mOt phan thong tin
trong nghién ctru dOc tinh

320
|
¢

i
LOAEL L - bac diém khong phu hgp cho

NOAEL
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Sw khéng phu hg'p cia NOAEL trong viéc dinh lvgng sw
khéng chac chan

Fraction Affected

Study Conducted with 50 Animals per Dose
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Phwong phép luan vé liéu chuan

Introduction on Benchmark Dose Cac budc BMD:
¢ *Phu hop v&i mau DR
) *Xac dinh dap ng chuan
S ] (BMR)
) *Tinh BMD{ BMDL |

Fraction Affected

0.2

1 / BMD dwoc cdng nhan chinh
: I thtrc
J&,/ *FAO/WHO (2006)
! — | *EFSA 2009

— — *US EPA (2012)
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BMD cling cé thé dwoc ap dung cho di¥ liéu dich té hoc
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Podi twong cé mirc dd phoi nhiém va dap irng ddc dao
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U'u diém cla phwong phap BMD

3 BMD va BMDL khéng bj han ché 13 liéu dwoe st dung trong
Lwa chon lieu lvgng A
nghién clru
Xem xét kich thuwdc mau mot cach thich hop: khi kich thude
Co mau mau giam, s khong chac chan vé toc dd phan hoi thuwc sw
tang lén (tcla, | N | = BMDL)

Mtrc dO dap rng quan sat dwoc @ mdt BMR dwoc chon ¢d
So sanh gilra cac nghién ctru thé so sanh gilra cac nghién cru (dwoc khuyén nghi st dung
BMD lam diém so sanh)
Bién thién va sw khédng chac  Céac dac diém anh hwédng dén sw thay dbi hodc khdng
chan trong két qua thiy chac chan vé két qua (lwa chon liéu, khoang céach liéu,
nghiém c® mau) dwoc xem xét

Théng tin v& Lidu — BAp ng Hinh dang day du cua dwong cong lieu- dap wng dwoc

xem xét
NOAEL khéng dwgc xac dinh BMD va BMDL co thé dwgc tinh toan ngay ca khi
10 trong nghién ctru NOAEL bi thiéu.trong nghién ctru RSI



Phan mém liéu chuln cé san: USEPA

Benchmark Dose Tools

BMDS 3.1 Released = - Staying Connected

« Sign up for the BMDS
mailing list for the latest

BMDS 3.1 is now compatible with all Windows Excel versions 2010,
2013, and 2016 (32- and 64-bit). and about

the fixes and enhancements in this important update.

updates, training
announcements, and

Mmore.

Latest Updates

» Learn about BMDS
happenings from the

Announcement List

assessments and regulatory actions. The primary BMD tools developed by the U.S. EPA for this purpose are the Benchmark Dose Software
(BMDS) and Categorical Regression (CatReg) software.
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Hé thdng mo hinh hda lieéu chuan Bayesian

BM\D Bayesian BMD Help  About  Logln

BAYESIAN BENCHMARK DOSE MODELING SYSTEM

Welcome to the Bayesian benchmark dose modeling website.

Benchmark dose (BMD) modeling is an important step in human health risk assessment and is used as the default
approach to identify the point of departure for risk assessment. A probabilistic framework for dose-response assessment
has been proposed and advocated by various institutions and organizations; therefore, a reliable tool is needed to
provide distributional estimates for BMD and other important quantities in dose—response assessment. We present an
online system for Bayesian BMD (BBMD) estimation. For more information, view our publication.

To begin an analysis or view your previous analyses, please log in. If you don't have an account, it's free to create onel

Co tai:
https://benchmarkdose.com (hoac

(] ’\Iﬁff\
—— https: .Org)
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https://benchmarkdose.com/
https://benchmarkdose.org/

So sanh cac gia tri tham chiéu doc hoc (TRVs) d6i vOii
Cadmium trong ché d0 an
D3 c6 ba gid tri tham khao ché dd an udng dwoc cong bd bdi céc co
quan cé tham quyén I&n trong thap ky qua:
« Co quan An toan Thwc pham Chau Au (EFSA), 2009

« Uy ban chuyén gia chung vé phu gia thuc pham (va chat gay O
nhiém) (JECFA), 2011

« Co quan Dang ky Chat ddc va Bénh tat (ATSDR), 2012

03 TRVs khéc nhau theo hé sb 8
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EFSA (2009)

Lwa chon bd diF liéu vé mdi lien hé
gitra lwg'ng Cd va rOi loan chlrc
nang than

. < . 2

165 cap kh&p nhau (CdU, B2MG)
ttr 35 nghién clpu EPI

M hinh héa mdi quan hé liéu

lrong ndi bo — dap (rng BMDLS dwa trén mé hinh Hill

Diéu chinh s thay dbi trong

Sl T et e @ e Ap dung CSAF tlr 3,9 dén BMDL5

. <

98 cap kh&p nhau (CdU, B2MG)
tl cung 35 nghién clru epi (giOi
han & d0 tudi trung binh 50+)

. 2

Diém ngét do dbc trong mé hinh
sO mU kép

Ap dung phan phdi tam gidc Log
cu thé dé tinh dén sw bién thién
TD

. <

M6 hinh 1 ngan vOi sy bién
thién dan sO (m6 hinh xac
suat 2D)

\ 4
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ATSDR (2012)

7 nghién ctu epi (3 chau Au, 4
chau A) (CdU, B2MG/pHC)

. <

UCDL10 b&o toan nhat dwoc
chon (ttr lieu - dap (rng ban dau
hodc wdc tinh)




So sanh TRVs cho Cadmium trong ché do an

Anh hwéng tong thé cla tat ca cac khac biét d3 dworc xac dinh doi
v®i cac gia tri EFSA, JECFA va ATSDR la gi?
EFSA JECFA ATSDR

PoD pg/g creatinine 4 5.24 0.5
Hé sé diéu chinh (ap dung cho dau an sinh hoc) 3.9

PoD Sau diéu chinh 1 5.24 0.5
Ty lé ché dé dn udng so véi tiét niéu (trung vi) 0.36 0.23 0.66
Lwong nap twong duong ug/kg bw/ngay 0.36 1.2 0.33
Lwa chon bach phan vi § 0.8

Hé s6 "Tiéu dwéng” (ap dung cho ché dé dn kiéng) : E
TL hodc MRL hang ngay pg/kg thé trong/ngay 0.36 0.8 0.1

ATSDR: POD tiét niéu bao toan nhat (quan thé chau Au va pHC)

JECFA: Diéu chinh tdng thé bao thi nhat ddi véi PoD tiét niéu. Diéu chinh ché dd &n ubng dén tiét niéu bao
gdm TD va TK trong mOt mé hinh m6 phdng va lwa chon béach phan vi 5.

ATSDR: Ty 1& ché dd &n udng so v&i tiét niéu it bao toan nhat mac du chi chon phu ni.

ATSDR: Hé sb khong chac chan bd sung 13 3.

—
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So sanh cac gia tri tham chiéu ddc tinh ddi v&i Ochratoxin A

Bang 2. Cac véu t khéng chic chin dwoc st dung trong viée tao ra cac so liéu nguy co cho OTA tir nghién ctu lon 90 ngay

- EFSA (2006)® : _ Health Canada®
Liéu thap nhat ’du'qc the nghiém:  Liéu chuan thu_ duoc: BDg=1.56 Cifg
Clig kg the trong™ ngay’ kg thé trong! ngay™!
Ngudn gbc cua s khdng chac chan:
No1 loat 10 10
Khac loa1 15° 25¢
LOAEL deén NOAEL 3
90 ngay can man tinh dén man tinh 2
Khéng chic chan t(z)ng thé 450 500
Két qua TDI (ng kg thé trong™! ngay) 17 30

Ghi chu:
a) Cac yéu td khéng chic chin ap dung cho liéu thap nhit dwoc thir nghiém (8 pg OTA kg thé trong ! ngay!) hodac BDyo
(di¥ liéu tir Krogh & cong s 1974).
b) Pébe luc hoc (2.5x%): d6c déng hoc 1ién quan dén thoi gian ban huy OTA (6x) wdc tinh bdi EFSA.
c) Dée luc hoc (2.5x%): ddc ddng hoc lién quan dén thdi gian ban huy OTA (10x) (xem Bang 3).

Nguf“)n: Kuiper-Goodman va cOng sur,

2010 /’Tf\
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Dan xuat cac chi sd nguy co ung thw va khéng ung thw cho
OTA

Ngwéng ton
thwong than lon
e
~g
=3 ¥ e T
- Ung thw thin cap tinh
.g - Khéng co ngwing
>
a
5
. 1 a
Q. s - BDwy™ . DosbGavag&con'ecled < 2
' } .......... Gia tri Tham chiéu Pdc tinh cé ngudn
@ - 1| gOc ttr nghién ctru trén lgn (khong
R i 5 phai ung thw), trong khi Lwgng Nguy
(] | et i SRR co’ Ung thw Khong dang ké (NCRI) ¢6
i ;__]__EQQX____! : , ngudn goc t nghién clru trén chudt
31 39 Dose (ng OTA kg bw-1) (ung thir)
TDI¢ NCRI®

Nguf“)n: Kuiper-Goodman va cOng sur,

2010 i
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4D M hinh liéu - dap ng cho phoi nhiém can
man tinh (Ngoai I1& khong phai ung thw)

Phoi nhiém can man tinh vdi chi (trong thoi tho 4u)




M hinh liéu lvong-phan ng doi v&i chi & tré em
MOt phan tich tong hO’p dwoc thwwe hién vao nam 1994

Schwartz két luan rang viéc tang gap do6i ndng dO chi trong mau ttr 10
ug/dL 1&én 20 pg/dL dan dén mat trung binh 2,57 diém 1Q (SE 0,41).

Theo do,,nong dod chi trong mau tang 1 pg/dL dan dén mat trung binh
0,257 diém I1Q

Cac nghién clu vé liéu chuan chi ra
* mat1diém Q& mirc 1 pg/dL chi trong mau
* tang 1% huyét 4p tdm thu trung binh & mirc 1,7 pug/dL chi trong mau
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Chi tiéu vé than kinh khi phoi nhiém chi: Mat 1Q theo nong dé trong

mau

Hinh 4-1. So sanh ba chirc nang nong dé - dap wng dbi voi nong d6 Pb trong mau

Cap @ Pb <10 pg/dL

IQ loss

10 -

- - & © N ©
o N o =
PbB ddng

--
-h
.

Ay 3 0
0 ©O© I~

thoi (ug/dL)

tuyén tinh log véi diém cat

tuyén tinh log véi tuyén tinh hoa
"' phoi nhiém thap

— = — = tuyén tinh hai manh

N =S
o o
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Dw dodan mure dO chi trong mau tw lwong tiéu thu
Phu luc 35: Pau ra md hinh 16 IEUBK
Phu luc 36. H6i quy da thirc Fit doi v&i cac thang cu thé

» " IEUBK Age
' Interval Age (Months) Be B B2 Bs
. ~ (Year)
2 2 - 051 9 0.00786 0.547 -0.00131 B.01E-6
3 j ‘ o 12 18 -0.000311 0.447 -0.000837 1.53E6
J: 3 = 23 0 0.00123 0.379 -0.000429 8.45E-7
@ [+1)
» " 34 42 0.000658 0.355 -0.000371 6.24E7
45 54 0.000636 0.336 -0.000338 S44E7
2 ! 56 B 0.00165 0.313 -0.000278 357E7
Avallale Lead Intake, ygiday 2 N i s, ki " 6-7 78 0.000132 0.288 -0.000230 3.08E7
Ghi chu: R2>0.965

Bén trai: G mdi tudi (thang), c6 moi quan hé phi tuyén tinh tit dinh giita hrong nap vao (Mg/ngay) va chi trong mau (Mg/dL).
Bén phai: Bang cach tinh toan quy trinh bo hoa trong GI, quan hé tuyén tinh giita lvong nap vao (Mg/ngay) va chi trong mau (Mg/dL)
s& duoc quan sat.

M1 quan hé giita sy hdp thu chi va chi trong mau duoc thé hién 13 tuyén tinh (Phu luc 35, bén phai), mic di khéng hoan toan tuyén
tinh. Do d6, héi quy da thirc dwoc sit dung dé gidi quyét cac sai léch nho so véi tuyén tinh duoc cho 1a phat sinh ti si lién két phi tuyén
tinh cia chi vdi cic té bao hong cdu. Ngoai ra, c6 mot s can thiép nho, bi vi dé chay IEUBK dé phat trién cac phuong trinh héi quy,
gia tri mic dinh cda chi trong mau me 12 1 .«g/dL khéng duoc sira doi.

Phy luc 36 cho thiy su thoai lui theo d6 tudi cu thé duoc sit dung dé mé ta méi quan hé phu thudc vao d6 tudi lién quan dén sy hip thu
chi d6i véi chi trong mau. Cac hé s6 lién quan dén héi quy da thirc bic ba ¢é dang:

Chi trong mau (.«g/dL) = o + B, Uptake + B; Uptake? + g, Uptake® + e

Vi str phan bo hwong chi nap vao duoe tinh toén trong SHEDS thong qua mo hinh xac suat hap thu chi val
m hinh hoi quy lién quan dén st hap thu chi doi voi BLLs, EPA da cd the phat trien sw phan bo cia BLL dé
x4c dinh nong d9 chi trong mrée uong sé dan deén £y 1¢ % chi trong mau doc chi dinh bang 3,5 hoc Sug/dL.

Hé s6 thang dai dién cho diém giita cta diy tudi dang duoc nghién citu duoc st dung trong cac phan tich.

-
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Cac m6 hinh liéu - dap (ng ddi v&i chi & tré em

“BMDL twong (ng cé nguon gc“:)c (¥ n(‘“)ng do chi trong mau tinh bang
ug/L (gia tri lwgng tiéu thu ché do an udng twong trng tinh bang
ug/kg thé trong mdoi ngay) la:

« d0c tinh than kinh phat trién BMDLO1, 12 (0.50);

« anh hwdng dén huyét 4dp tdm thu BMDLO1, 36 (1,50);

 anh hwdng dén ty I& mac b&nh than man tinh BMDL10, 15 (0,63).”

 V&ilwong 0,50 ug/kg ngay, dy kién sé gidm 1 diém 1Q
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AE Liéu lwgng - Dap trng céc chat dinh dwdng




Thong tin chung

MOt cach tiép can hai hoa dé danh gia nguy co dinh dwéng 1a can thiét khi doi
mat vO'i viec tang CU’O’F\% st dung thirc pham bo sung thém chat dinh dwong
(fortified foods), ‘thwc pham chwc nang’ va thwc pham bo sung

Cac chat dinh dwdng da duroc dinh nghia 1a cag chgt cé hoat tinh sinh hoc ma
s vang mat clia chung dan dén anh hwdng xau dén strc khde

Dinh nghTa nay nhan manh_sw khéc biét gitka_cac chat dinh dwdng trong thirc
pham va cac chat gay 6 nhiém (vi sinh vat hoac hoa hoc) ]

* Ngwo'c lai vOi cag chat dinh du’(")’n%, cac chat gay 6 nhiém va phu gia trong thwc pham duoc
coi la khong cé bat ky tac dung cé Ioi nao dGi vOi strc khoe

Dé,dénh gia nguy co dinh dwong, co thé mo ta hai nguy co’:
* Thiéu hut (khdng day du)
*Bdc tinh

120
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Cac van dé dac thu ddi v&i chat dinh dwdng

e MOAi quan hé hinh chi¥ U doi vOi nguy co dinh dwong
*Co nguy co tac dung phu lién guan dén lwgng hap thu khong day du cling nhw
lrong chat dinh du’0’ng gua cao

Dijéu nay khac v&i mdi quan hé dwdng cong don thwong dworc st dung cho hau
hét céc chat da dwgc danh gid nguy co (vi du: thuOc trtr sau, mam bénh vi sinh vat
va phu gia thuc pham)

* Ban chat cla bang chwng cé san dé danh gia nguy co dinh dwong
thwong khong day du va cé thé kho str dung

. Hau het cac nghlen clbu trén dong vat va trong 6ng nghiém hién cé khong dwoc
thiét ké dé danh gia sw an toan cla viéc hap thy chat dinh dudng cao

*Cac nghién ctru thyong khong thu thap day d0 hodc béo cao di¥ liéu liéu - dap rng
day du hon va nhiéu tac dung phu ti€m an thu’0’ng duwoc bao gom trong cac nghién
clru an toan cé hé thdng, vi du nhw phu gia thurc pham va chat gy 6 nhiém
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Lwo'ng tham khdo ché dd an udng (dietary reference intakes -

DRIS)
Lwo'ng tham khdo ché dd an udng (DRIs) dai dién cho mét tap hop

chung céc gia tri lwong tham khao dwoc str dung

* O Canada (va Hoa Ky) trong viéc lap ké hoach va danh gia ché dé
an udng cé vé lanh manh

e ca nhanvacac nhom dan cw
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Nhu cau dinh dwdng khuyén nghij (Recommended dietary allowance -

RDA)

e RDA la mlrc an uépg trung binh hang ngay du dé dap ng nhu cau
dinh dwdng cla gan nhuw tat ca (97% — 98%) nhirng ngwoi khoe
manh trong moOt giai doan sOng va nhédm cu thé theo gioi

e RDA la muc tiéu cho lwong tiéu thu thong thwdng cila mot ca nhan

 Con dwoc goi la Lwong chat dinh dwdng khuyén nghi
(recommended nutrient intake - RNI)
Vi du cila FAO/WHO

123 ORisk Sci ional 2024 /lr\
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Yéu Cau Trung Binh W&c Tinh (Estimated Average Requirement - EAR)

* EARagia tri tiéu thu trung binh hang ngay dwg'c wdc tinh dap,rng yéu cau
cUa mOt ntra sO ngwo'i khoe manh trong mot giai doan cuQc sOng va nhdom gioi
(gender group).

* O cap do ti€p nhan nay, ntra con lai cla cac ca nhan trong nhém duwgc chi dinh sé khong
dwoc ddp ng nhu cau cla ho

EAR dira trén moOt tiéu chi cu thé vé tinh day du, xuat phat tlr viéc xem xét can
than cac tai lieu ‘ ,

* Giam nguy co’ mac bénh dwoc xem xét cung v&i nhiéu thong sO strc khoe khac trong viéc
lLra chon tiéu chi doé

¢ EAR dwoc st dung dé tinh todn RDA

*  EAR ciing dwgc st dung,dé danh gid mirc g day,dl cla lwgng chat dinh
dy’dnﬁ,,nap vao va cd thé duoc st dung dé [ap ké hoach cho Ivong nap vao
cUa nhom
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Lieu lwong day da (Adequate Intake — Al)

Néu khéng c6 di bang chirng khoa hoc.dé thiét 1ap mot EAR dé dwa vao

RDA, thi thay vao do, Al sé dwoc tinh dén

Al la mtrc tiéu thu chat dinh dwong trunﬁ binh hang ngay dwoc khuyén
nghi dwa trén cac wQc tinh hoag wo'c tinh dwo'c quan sat hoac xac dinh
bang thwc nghiém vé Iveng chat dinh duwdng clia mdt nhém (hodc cac
nhom) nhirng nguwQi dwo'ng nhw khde manh dwgc cho la duy tri trang

thai dinh dwd'ng day du

Al dy kién s& dap (rng hodi¢ virQt qua nhu cau clia hau hét cac ca nhan
trong mOt giai doan culc sOng va nhom gidi cu thé

Khi RDA khéng cé san cho mot chat dinh dwdng, Al c6 thé dwgc str
dung lam muc tiéu cho lwong tiéu thu thong thwwo'ng cua mot ca nhan

Al khong twong duong vO'i RDA

125
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Tolerable Upper Intake Level (UL): SO lwong cao nhat cua chat
dinh dworng dwoc thu nhan hang ngay ma khéng gay tac
dung c6 hai cho swrc khoe

UL Ia mUrc tiéu thu chat dinh dwdng trung binh hang ngay cao nh,ét
c6 kha nang khong gay nguy co’ anh hwdng xau dén strc khoe doi
vOi hdu hét tat ca cdc cd nhan trong mQt giai doan cudc song va
nhém gidi nhat dinh

UL khong phai l1a mirc tiéu thu dwoc khuyén nghi

o Khi lwong tiéu thu tang 1én trén UL, nguy co tiém an cla cac tac
dung phu sé tang lén.
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Pénh gia sy khong day du
- cac phwong phap phd bién:

1. Phuwong phap diém cat

2. Phuong phap xéc suat

(tham khao: Lwgng tham khao ché dd &n ubng DRI: Ung dung trong danh gia che do an udng. Tiéu ban cla
Vién Y hoc (Hoa Ky) vé Gidi thich va St dung cac Lwong Tham khdo Ché dd an ubng)
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Phuwong phap diém cat

* Ud&ctinh ty 1€ cac cd nhan trgng mOt nhém cé lvgng ti€p nhan thong
thwdng khong dap rng yéu cau clia ho

Ba gia dinh co ban
 Lwong anvao va Yéu cau la doc lap
e (vi du: lwong thtrc an va lwong can)

S phan bd cac yéu cau la dbi xu’ng xung quanh EAR
* MOt vi du sai léch sé la sat o phu nlk cé kinh nguyét

Chénh I&ch phan phdi yéu cau nhd hon so v&i phan phdi lwgng &n vao
théng thuwong

Khj ty 1€ bat cap, tiép can 0% hogc 100%, hiéu y t cua phwong phap
diém cat EAR giam Fhoat dong tOt nhat voi ty 1€ 50%)
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Phwong phap diém cat (2)

Ty 1& dan sO tiép nhan khong day da
la ty 1€ dan sO tiép nhan dudi yéu _ s o
cau trung vi, EAR ¥

Mean intake=118
Khu viec mau xam dai dién cho ty 1€
cac ca nhan trong nhdom cé lvong an

vao thap hon EAR

Frequency of intakes

Khu virc khong cé mau xam dai dién < @
cho t§/ |é vOi |uJ(_)’ng an vao théng 0 60 80 100 120 140
thU’(‘)’ng cao hon EAR Intake levels

160 180
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Phuwong phap xac suat

* Lién quan dén lwong 3n vao ca nhan doi vdi viéc phan phdi céac
yéu cau

e Cach ti€p can xac suat ap dung ham xac suat nguy co’ lién tuc cho
lwe'ng tiéu thu woc tinh cla moi cd nhan va sau do tinh trung binh
xac suat ca nhan trén toan bd dan sd hodc nhém
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Puwong cong nguy co khong day di

Bwoc 1: Xay dwng duwong cong nguy
co bang cach st dung théng tin vé
phan phOi yéu cau cla nhdm (trung vi
va phwong sai)

Puwong cong nguy co chidinh xac
suat ma bat ky lwong nhat dinh nao
cling khong du cho ca nhan tiéu thu
lwong dé

MOt lwgng tiéu thu & mirc yéu cau
trung binh co xac suat khong du

Risk of inadequacy (%)
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Xac dinh ty I& dan sO cd lwong hap thu khong day di
Bwoc 2: So sanh dwong cong
nguy co vOi s phan b0 lwong
tiéu thu thong thu’0’ng cho dan

sO dé xac dinh ty 18 ddansd cé 100 ————————— -
lwong tieu thu khéng du . ’/\\\\\ Intake of 100=EAR

§ \  (90,75)
Trung binh clia phan phoi S e0-
lwong tiéu thu thong thwdng &
A 50 don vivaphanléncic 3 %
gla tri tiéu thu nhoé hon 90 donz 20-/ Mean X
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O 90 don vi, nguy co thiéu hut Intake levels
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Lwo'ng tiéu thu trung binh ‘cao hon nhiéu’ so v&i EAR

Lwong hép thu trung binh
cao hon nhiéu so vOi EAR

100 +—

Gan nhw toan bQ phan
phdi lweng nap vao nam
bén phai dwdng cong
nguy co’

Chi nhirng ngu®i co
lwo'ng nap vao dwoi 130
don vi m@i c6 nguy co 5-
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Risk of inadequacy (%)

\\ Intake of
100=EAR

Mean Intake=150

Frequency of intakes

tiép nhan khong day dd 50
(khu virc mau xam).
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Lwwong tiéu thu trung binh ‘cao hon mot chut’ so v&i EAR

Lwong hap thu trung binh (115 don vi) cao hon
mOt chut so v&i Nhu cau trung binh wdc tinh
(EAR) (100 dorn vi)

Intake of 100=EAR
1 00 A T e e ey s, St et il \ : - Mean intake=115
Puwdng cong nguy co’ va phan bd lrgng tieu thu o | e e, o 85) ' E |
théng thudng cé sw chdng chéo dang ké o g [ L R VR P A gox ,
o 80- N : »
< : X _ 2
) \ /! o
Ty |€é cac ca nhan cd nguy co khong day du (khug B 60- L | , §
vrc mau xam) & mutrc trung binh Ia khoang 25°o§ . --4\;\(100,50) >
= 40+ i - \~ r &
° RS m s n v - (110,~35) g_
. K o A . = 30 - . 5
Nguy co thieu hut tang [én khi lwvong £ ;. iy < (115,~25) I
tiéu thu tré nén gan EAR hon : § § i \\
o“r T T T % T T é : T \\T\—T—_T___
0 30 60 70 80 90 100110120 140150160 180
Intake levels
i
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Panh gia d6c tinh
Hai phwong phap chung

1. Panh gla ty |€ cac cd nhan trong mOt nhdm c6 nguy co’ bi anh
hudng xau dén strc khde do &n qué nhiéu chat dinh dudng
Twong tw nhw phwong phap Cut-Point EAR

2. St dung chlrc ndng xac suat - nguy co’ dé danh gid nguy co ddc tinh
clUa trng ca nhan
«Twong tw nhw phuong phap xac suat
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Panh gia d6c tinh
Ty 1& dan sO lién tuc tiéu thu mot chat dinh dw&ng & murc tiéu thu

vurot qua Murc tiéu thu trén cé thé chap nhan dwoc (UL) cd nguy co
bi anh hudng xau dén strc khde

phan bo dan so vé

Iwong tiéu thu thong thweéng

tiém nang dan so6
chabi anh hwéng bat loi

Trung binh UL

Tan suat an vao

Tang lwong an vao
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Ty 1€ dan §6 cé lwong chat dinh dwdng théng thudng cao hon MUrc tiéu thu trén
cé thé chap nhan dwoc (UL) cé kha nang gap nguy co’
Xac suat cla cac tac dung phu tang 1én khi lwgng chat dinh dwOng nap vao tang

lén trén UL, mac du chtrc nang nguy co’ thwe si khong dwoc biét dén doéi voi hau

hét cic chat dinh dwdng

-

Tan suat an vao

phan bo lwong tiéu thu

thong thwéong

l

/

| ¢ dwéng cong nguy cof

/

gia dinh veé tac dung phu

nguy co anh hwdng xau dén sirc khoe (%) (%)
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MOi quan hé gilra cac yéu cau, EAR va RNI (RDA)
Tw FAO/WHO

nguy co tich ldy
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Hiew-chi Tiéu chi

deé xac dinh xac dinh

yéu cau

dw thira
pham vi chap nhan dwoc
nguy co’ = nguy co’
tham hut |dw thira
EAR RNI UL
= _ —

.. tong lwgng tiéu thy



Lwo'ng an vao cla dan sO va dudng cong hinh chr U

Bao phU phan bd lwong
t|éu thU cua dén SO nguy co tich lay

(Overlay population intake '°
distribution) o
0.7 tieéu chi Tiéu chi

> A s s N ’ 0.6 dé xac dinh i

Ty |le cac ca nhan cé lwvgng . yeu cau ,
tieu thu dwo’i EAR cé nguy . dir thira
co bl thieu hut 0.3

0.2 pham vi chap nhan duwoc

01 | "WYY - -l nguy co’
Ty |é cdc ca nhdn c6 lwgng o L7 - ! e
tieu thu vwrort qua UL co EAR  RNI uL .
nguy cO bi nhiém doc .. tong luong tieu thy
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Nhan dién

mOi nguy

Xac dinh dac tinh nguy co’

Panh gid mirc
dd phoi nhiém

Xac dinh dac
tinh mOi nguy
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Bud'c cudi cung: Xac dinh dac tinh nguy co’

o Udctinh dinh tinh (?) va/hoac dinh lvong ve xac suat xay ra va
murc do nghlem trong cla cac anh hwdng . xau dén strc khde d3
biét hodc tiém an trong mot quan thé nhat dinh
*Bao gdm suw khdng chac chan di kém (including attendant uncertainties)

*SU dung nhan dang Mbi nguy, dac diém Mdi nguy va danh gia mrc dd phoi
nhiém
«ChUra cic thanh phan tinh todn va thuyét minh (mo ta)
* Nhiém vy phan tich la két hgp moOt cach thich hgp cac wdc tinh vé

tan suat va murc d0 phoi nhiém (do giai doan danh gla phoi
nhiém) v&i m0| quan hé gilra ph0’| nhi€m va hau qua dé dwa ra
cac woc tinh vé mirc dd hau qua vOi cac woc tinh twong rng ve

xac suat cla chung.

ORisk Sci Int tional 2024 /,l’_\
nnnnnnnnnnnnnnnnnn
RSI

141



5a. Xac dinh dac tinh nguy co’ clia phoi nhiém cap
tinh

Nguy co phan Ung di tng vOi protein hat phi trong s6 c6 la phét,

mOi kh@u phan, trong quan thé nhay cam
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Két hop nf“)ng do va tiéu thu sé ra lieu lwo'ng

0.03

004 005 006

Consumption (kg per serving)

1 -
0.25 2
= 0.8
0.225 14 18
Q
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Allergen concentration (mg/kg)
Concentration of all : S
oncentration of allergen (mean) G e EERDT - BrER

Brand 1: 0.752 + 0.059 mg/g
Brand 2: 0.115 +0.015 mg/g
Brand 3: 0.011 £ 0.002 mg/g

1000

Liéu mdi khau phan, theo nhin hiéu (mg
chat gay di trng)

Brand 3 Brand 2 Brand1

Min
Median
Mean
Max
Std. Dev

0.1602
0.5238
0.5309

1.237
0.1705

1.441
9.939
9.971
11.81
1.737

12.49
36.31
36.35
64.83
10.46
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Liéu - dap tng doi VO chat gay di (ng: Pho'i nhiém cap
tinh, dap ng tai cho

Spanjersberg va cOng sw (2007) d3 bao cdo ngwdng nhay cam cho 29 bénh
nhan nhw sau:

Dose Response Chart

n [T

* 04 bénh nhan dap trng v&i 1 mg, =
* 09 bénh nhan dap trng v&i 3 mg,

Probability

* 03 bénh nhan ddp rng v&i 10 mg,
* 07 bénh nhan ddp rng voi 30 mg va
* 06 bénh nhan dap rng v&i 100 mg protein hat phi  **7

0

0 10 20 30 40 50 60 70 80 90 100
Dose (mag)

Tw d6, mot phan phdi thurc nghlem [ole the dworc xay dwng dura trén phan tich
Gy cla céc doi twong dap trng & moi lan ti€p nhan (& trén bén phai).

’_\
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Xac dinh dac tinh nguy co doi v&i chat gay di ing trong s6
co la phét

CA . 2 A ~ P A Dose Response Chart
Li€u mOi khau phan, theo nhan hiéu (mg 1
chat gay di irng)

Brand 3 Brand 2 Brand 1 =
Min 0.1602 1.441 12.49
Median 05238 5539  36.31 = Uy
Mean 05309 5571 36.35 2
Max 1.237 11.81 64.83 & 04
Std. Dev 0.1705 1737 10.46

0.2 +

0 20 30 40 50 60 70 80 90 100

0
&
/ I Dose (ma)

Phamvili€ucho  Phamviliéucho Pham viliéu cho
nhan hiéu 3 nhan hiéu 2 nhan hiéu 1
(P<0,1) (p<0,6) (P~ 0,55 dén 0,9)
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S5b. X4c dinh déc tinh nguy co’ clia phoi nhiém man
tinh vO'i chat gay ung thw

Nguy co’ ung thw qud miec tir phoi nhiém suot dovi véi asen trong gao
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U'&c tinh liéu trung binh tron d&i (LADD) & bach phan vi 50

Lifetime Average Daily Dose (LADD) |Rice intake l'feSt?ge it 2 We.ngh'fed
kit T duration | "weights d-ally rice
(years) intake
persons 3 to 5 years (50th %ile) 2.837 3 0.04 0.11
persons 6 to 11 years (50th %ile) 2.354 6 0.08 0.18
persons 12 to 19 years (50th %ile) 1.639 8 0.10 0.17
persons 20 to 39 years (50th %ile) 1.54 20 0.25 0.39
persons 40 to 69 years (50th %ile) 1.161 30 0.38 0.44
persons 70+ years (50th %ile) 1.123 12 0.15 0.17
79 1.45 Lifetime average rice (cooked) intake (g/kg-day)

Divide by 3.4 to get the weight of dry rice consumed: 0.43 g/kg-day

0.43

gdryrice

’ kg body weight per day

Lg arsenic

kg dryrice

x 0.001 ’;79 = 0.04

Lg arsenic

kg body weight per day
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U'&c tinh liéu trung binh tron doi (LADD) & béach phan vi 99

Lifetime Average Daily Dose (LADD) |Rice intake Lnfest?ge s 2 We.lghfed
R (2/ke-day) duration | "weights df'nly rice
(years) intake
persons 3 to 5 years (99th %ile) 30.713 3 0.04 1.17
persons 6 to 11 years (99th %ile) 11.875 6 0.08 0.90
persons 12 to 19 years (99th %ile) | 19.351 8 0.10 1.96
persons 20 to 39 years (99th %ile) | 11.551 20 0.25 2.92
persons 40 to 69 years (99th %ile) | 12.116 30 0.38 4.60
persons 70+ years (99th %ile) 14.76 12 0.15 2.24
79 13.80 Lifetime average rice (cooked) intake (g/kg-day) ||

Divide by 3.4 to get the weight of dry rice consumed: 4.06 g/kg-day

dryrice arsenic k arsenic
4.06 il s P9 T % 0.001 2 = 0.39 i
kg body weight per day kg dryrice g kg body weight per day
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Hé sO nguy co mac ung thw (dwdng udng) ddi v&i asen vd co

Bang 3.4 U'dc tinh do doc tuyén tinh va EDO1 tlr Morales va cong su (2000) M hinh 1

Table 3.4 Linear Slope Estimates and EDO1 from Morales et al. (2000) Model 1

Diém cudi Sex | EDO1(pg/L)® | SEM® (cases ::‘f:;:::w /day)
Ung thu bang quang M 395 (326) 35 0.89 (0.76, 1.02)
Ung thu bang quang F 252 (211) 21 1.39 (1.20, 1.58)
Ung thu bang quang M+E 324 (267) 29 1.08 (0.92, 1.24)
Ung thu phéi M 364 (294) 36 0.96 (0.81, 1.12)
Ung thu phéi F 258 (213) 23 1.36 (1.16, 1.56)
Ung thu phdi M+F 311 (252) 30 1.13 (0.95, 1.30)

a) Liéu hiru hiéu 1% (EDO1) twong dwong véi BMDI cho diém cudi luong ti Gidi han dudi, twong duong véi

BMDL; dwoc cho trong ngoic don. Cac gié tri duoc béo céo trong Morales et al. (2000) da dwoc chuyén ddi thanh

cac gia tri twong dwong ché d6 an uong bing cach st dung cac gia tri tiéu chudn duoc sir dung boi cac tac gia; gia

tri tiéu thu nude 1a 2 lit va trong luong co the 14 70 k.

b) Sai $6 chuan cua gia tri trung binh (SEM) duoc tinh cho gidi han duéi, gia st s phan bd chuan cia EDOI.
c) Céc gia tri dwoc cung cap la trung vi va trong ngoac don 1a bach phan vi 5 va 95 cua phén phdi khéng chic chin
(CI90%).
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Nguy cO’ ung thw tw asen vo cO trong gao

. a Linear Slope°®
Endpoint Sex | EDO1 (pg/L SEM®
- (ue/L) (cases per mg/kg bw/day)
Bladder cancer M+F 324 (267) 29 1.08 (0.92, 1.24)
Lung cancer M+F 311 (252) 30 1.13(0.95, 1.30)

Nguy co ttr viéc tiéu thu gao & bach phan vi 50:

0,04 pg asen/kg thé trong mdi ngay * 0,001 mg/ug * 1,08 nguy co’ ung thw bang quang/mg/kg thé trong/ngay
= 4.3E-5 nguy co ung thw bang quang sudt d&i @ moi ngwdi ti€p xuc v&i lvong trung binh

va 4,5E-5 nguy co ung thw phdi sudt d&i & mdi ngwdi tiép xdc vdi lvgng trung binh
Nguy co ttr viéc tiéu thu gao & bach phan vi 99:

0,39 pg asen/kg thé trong mdi ngay * 0,001 mg/ug * 1,08 nguy co’ ung thw bang quang/mg/kg thé trong/ngay
= 4.2E-4 nguy co ung thw bang quang sudt d&i & moOi ngwdi ti€p xuc v&i bach phan vi 99 lwong tiéu thu

va 4.4E-4 nguy co ung thw phdi sudt d&i & mdi ngwdi tiép xdc v&i bach phan vi 99 lwong tiéu thu

if—
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5c. Xac dinh dac tinh nguy co (an toan) cla pho
nhi€ém man tinh v&i chat khéng gay ung thw

Nguy co’nhiém ddc than do phoi nhiém Cadmium trong ché dé dn udng

©Risk Sciences International 2024



Xac dinh dac tinh nguy co’
Dwa trén (cac) diém kh&i dau
* Ty & NOAEL (hodc BMD) so v&i wéce tinh phoi nhiém
So sanh v&i diém chuan doc tinh
* ARfD - Iié,u ma ca nhan cd thé tiép xuc trong mot ngay va khong cé anh
hwdng xau dén strc khoe
e ADI-liéu ma mot ca nhan co thé tiép xuc trong sudt cudc ddi va khong cé
anh hwong xau dén strc khoe
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Xac dinh dac tinh nguy co’ (An toan) Khong ung thw
Bién d® phoi nhiém (MoE) = POD vs Dose
Bién dO an toan (MoS) = Liéu lwong so v&i TDI

Chi s6 M&i nguy (HQ) = Liéu/TDI
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Xac dinh d3c diém nguy co khdng phai ung thw

Bién dd phoi nhiém (MoE) = POD/ADD

Liéu trung binh hang ngay (ADD) =
thé trong

C = Ndng dd chat gy 6 nhiém
IR =Ty |€é an vao (ingestion rate)
thé trong - thé trong

CxIR
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So sanh TRVs ddi v&i Cadmium trong dinh dwdng

Anh huéng tdng thé cha tat ca cac khac biét da duoc xac dinh doi véi
cac gia tri EFSA, JECFA va ATSDR la gi?
EFSA JECFA ATSDR

PoD ug/g creatinine 4 5.24 0.5
Hé s6 diéu chinh (ap dung cho dau an sinh hoc) 3.9

PoD Sau diéu chinh 1 5.24 0.5
Ty |é ché d idn udng so véi tiét niéu (trung vi) 0.36 0.23 0.66
Lwong nap twong dwong ug/kg bw/ngay 0.36 1.2 0.33
Lwa chon bach phan vi 5 0.8

Hé s6 "Tiéu dwong" (ap dung cho ché dé an kiéng) : 2
TL hodc MRL hang ngay pg/kg thé trong/ngay 0.36 0.8 0.1

ATSDR: PoD tiét ni€éu bao toan nhat (dan s6 chau Au va pHC)

JECFA: diéu chinh tdng thé bao thl nhat dbi v&i PoD tiét niéu. Diéu chinh ché dd an ubng dén tiét niéu
bao gdm TD va TK trong m&t md hinh mod phdng va lwa chon béach phan vj 5.

ATSDR: ty 1& ché d6 an ubng so v&i tiét niéu it bdo toan nhat mac du chi chon phu nir.

ATSDR: hé sb khdng chac chan bd sung 13 3.
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Vi du
A

N

vé cac gid tri tham chiéu ddc tinh, ddi vé&i Ochratoxin

Bang 2. Céc véu td khéng chic chan duoc st dung trong viée tao ra céc s6 liéu nguy co cho OTA ti nghién ctu lon 90 ngay

~ EFSA(2006) Health Canada®
Liéu thap nhat duoc the nghiém:  Liéu chuan thu dwoc: BDyo=1.56 Cifg
Clfg kg thé trong™ ngay’ kg thé trong™ ngay™!
Ngudn gbc cia su khéng chic chan:
No1 loat 10 10
Khac loar 150 25°
LOAEL den NOAEL 3
90 ngay cdn man tinh dén man tinh 2
Khéng chac chan téng thé 450 500
Két qua TDI (ng kg thé trong™! ngay™) 17 30
Ghi chi: ,
a) Cac yéu td khéng chic chan ap dung cho lidu thap nhat dwoc thir nghiém (8 pg OTA kg thé trong ! ngay?!) hoac BDj,

b)
c)

(dix l1éu tir Krogh & cong s 1974). ]
DPéc luc hoc (2.5x); ddc déng hoc 1ién quan d?;n thoi gian ban huy OTA (6x) wdc tinh boi EFSA.
Ddc Iec hoc (2.5x); déc ddng hoc lién quan dén thot gian ban huy OTA (10x) (xem Bang 3).

Ngudn: Kuiper-Goodman va cdng s,
2010



Xac dinh dac diém bién dd nguy co phoi nhiém ddi v

Ochratoxin A

Table 9a. Margin of exposure (MoE®) for regular specific commodity eaters (tRCE ) for select age-sex strata and various

exposure scenarios.

No ML ML
Age (years): 1 7-11  12-18 19-30 31-50 1 7-11  12-18 19-30 31-50
PD exposure” Sex: M+F M+F M M F M+F M+4F M M F
AP com Mean: 4426 7552 10856 11358 14836 6026 9778 13626 13859 18223
p90: 2446 4360 6306 6399 8230 3289 5723 7854 7462 10228
tRCE_,,,, Means
Durum \\hedl 3867 6108 8528 9076 12013 4205 6682 9304 9910 13062
Durum® PF =0.64 4735 7790 10892 11355 14841 4741 7800 10905 11368 14858
& pasta data
Rice 3972 6588 8767 9611 12384 s S £ g S
Hot oatmeal 2188 3918 5633 5821 8563 3464 5815 8231 8570 11935
Breakfast cereal 4298 7344 10292 10762 13857 4314 7369 10332 10791 13903
Raisins 3658 7152 10286 10558 13578 3887 7284 10468 10792 13961
Beer 9043 11817 d E
Coffee 10349 10464 13729 ¢ S )
Wine 10860 13486 10927 13668

Notes: *“MoE =TDys (l96ngTA kg bw ' perday adjusted for 5-7-day gavage) divided by total RCE mean exposure to
(x.hrdloxm A (ng OTA kg bw ' perday). MoE < 5000 (in bold) points to need for risk reduction.
PUsing a processing factor of 0.82 or 0.64 plus pasta occurrence data where indicated.

“All occurrence values were below the EC ML for rice and coffee.

“There is presently no EC ML for beer.
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5d. Xac dinh dac tinh nguy co clia phoi nhiém cén
man tinh (Ngoai 1é khéng phai ung thw)

Nguy co gidm 1Q do phoi nhiém chi trong ché dd &n ubng & tré

em



Nghién clru ché d6 an udng tong thé cla Canada

Dietary Exposure to Lead

Age Median oQth Q5th
Category (g/kg bw/day) Percentile  percentile
(Mg/kg bwiday)  (ug/kg bw/day)
0-6 months 0.076 0.343 0.435
0.5-4years 0.195 0.363 0.431
5-11years 0.124 0.253 0.314
+12years  0.069 0.148 0.180

Tinh toén liéu lwong trung binh
hang ngay (ché d6 an udng) trong 0
dén 7 nam:

0.5/7 * Liéu 0-6 thang tudi
+4.5/7 * Liéu 0,5-4 ndm tuOi
+ 2.0/7 * Liéu luc 5-11 nam tubi

Trung vi = 0,166 pg/kg thé
trong/ngay

Bach phan vi 90 = 0,330 pg/kg thé
trong/ngay

Bach phan vi 95 = 0,398 pg/kg thé
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M& hinh liéu lwong - dap wng doi v&i chi & tré em

“BMDL twong ng cé nguon géc (¥ nf“)ng do chi trong mau tinh bang
ug/L (gia tri lwgng tiéu thu ché do an udng twong tng tinh bang ug/kg
thé trong mOi ngay) la:

o ddc tinh than kinh phat trién BMDLO1, 12 (0.50);

 anh hwdng dén huyét ap tdm thu BMDLO1, 36 (1,50);

* anh hwdng dén ty I& mac b&nh than man tinh BMDL10, 15 (0,63).”

V&i lvong 0,50 pug/kg ngay, du kién sé gidm 1 diém 1Q
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Md hinh liéu lwong — dap ng doi v&i chi & tré em

“BMDL twong ng cé nguon géc (¥ nf“)ng do chi trong mau tinh bang
ug/L (gia tri lwgng tiéu thu ché do an udng twong tng tinh bang ug/kg
thé trong mOi ngay) la:

o ddc tinh than kinh phat trién BMDLO1, 12 (0.50);

 anh hwdng dén huyét ap tdm thu BMDLO1, 36 (1,50);

* anh hwdng dén ty I& mac b&nh than man tinh BMDL10, 15 (0,63).”
V&i lvong 0,50 pg/ke ngay, dw kién sé gidm 1 diém 1Q

Lieu lwong dur kién:
Trung vi = 0,166 ug/kg thé trong/ngay
Bach phan vi 90 = 0,330 pg/kg thé,trc_)ng/ngéy
Bach phan vi 95 = 0,398 ug/kg thé trong/ngay
Phoi nhiém chi & mlrc 95% & tré em Canada c6 thé lam gidm 1Q gan 1 pt
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Phan bd ngudn trong céc dinh dac tinh nguy co’




Phan bd TDI

Phan b 100% TDI cho nwd'c ubng néu dé 1a ngudn tiép xuc duy
nhat

Nhwng...khong phdi héa chat nao ciling cé trong nwdc
Khong khi, nwde, thwe pham, dat va céc san pham tiéu dung
Péng gép twong ddi clia phuwong tién phoi nhiém
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Péng gdp ngudn twong doi

* Tinh todn béng cach st dung di liéu vé liéu nhan dwoc qua moi
moi triro’ng ti€p xuc hoac ngudn

« Dw doan bang cach str dung cdc méd hinh phoi nhiém (ngudn phat
xa, mo hinh str dung, dac tinh hoéa ly, kich thwdee)

e S dung giad tri mac dinh I3 0,2 khi khéng cé di¥ liéu do hoac dw
doan
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Phoi nhiém
Lieu lwong theo 16 trinh cu thé phu thudc vao ndng dd va ti€p xuc
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Phoi nhiém
Khong khi xung quanh  1,15ug/kg/ngay

Nw&'c ubng 3,65ug/kg/ngay
Thirc an 0,20 pg/kg/ngay
Pat -ND-

Tdng long nap vao 5 ug/kg/ngay
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Péng Gép Ngudbn Twong DAi (RSC) cho LIEU LUONG

Nguon Phan sb RSC
Khong khi xung quanh  1.15/5 0,23
Nw&c ubng 3.65/5 0,73
Thwc pham 0.20/5 0,04
Pat 0/5 0,00

TOng lwong nap vao 5 ug/kg/ngay 1,00
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Phoi nhiém da phwong tién v&i cac chat 6 nhiém
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Thwc hién RSCs

Tinh hudng: 50% tong lwong &n vao dén tlr thuwc phém, 20% tw nwo'c
va 30% ttr khong khi. Cac hiéu rng twong tw cho tat ca dwdng nap
Vao.

Cach giai:
TDI x 0,5 dé 4y gia tri hwdng dan cho thuc pham
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6. Ganh nang cUa cac bién phap bénh tat
trong nguy co hda hoc

Bao goém murc d6 nghiém trong trong xdc dinh ddc tinh nguy co:

Strdung cdc bién phdp ddnh gid gdnh nang bénh tat



Hai lwa chon dé danh gia bénh tat

Nguy co’ phat sinh tlr cac két hop thuc pham moi nguy khac nhau
can phai & trong mdt thwdc do chung dé so sanh chung

Hai lwa chon pho bién Ia:
*Tién té (dd la, euro, v.v...)
Dya trén strc khde: SO ndm sdng dwoc diéu chinh theo mirc dd bénh tat
(DALY - Disability-adjusted life year)

SO tred'ng hop co thé dwgc nhan voi con sO "mai trdng hgp" cho
mOt trong hai gia tri nay dé wdc tinh va so sanh ganh nang tong thé.
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Lwa chon 1: Chi phi Om dau
Gid tri bang tién cla chi phi x3 hdi cho moi tred'ng hop mac bénh

Vi du: doi v&i Salmonellosis
«w&c tinh chi phi kinh té hang ndm* tlr bénh tat va tl& vong do Salmonella gay
rala2,7tydola
eCac trrO'ng hop wdc tinh hang nam chi hon 1 triéu
Chi phi cho m&i ca bénh la $2000
* Trong trrO'ng hQ'p nay, chi phi bao gOm chi phiy té, gia tri thdi gian
mat tlr cong viéc va gia tri ttr t&r vong sO'm
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Lwra chon 2: SO liéu dwa trén strc khde

Hay twdng twong hai mdi nguy khac nhau:
«MO&i nguy “A” gy ra 2 tredng hop tlr vong
*MOi nguy “B” gay ra 100.000 trwdng ho'p viém da day rudt véi
10% bénh ly 1au dai

M&i nguy nao phat sinh gdnh ndng bénh tat I&n hon?

Lam thé nao ching ta cé thé so sanh ty 1€ mac bénh voi
ty 1€ tlr vong?
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SO liéu DALY

Nghién clbu Ganh ndng B&nh tat Toan cau
«Murray va Lopez, 1996; ké ttr khi cAp nhat
*http://www.who.int/healthinfo/global _burden_disease/en/

*https://www.who.int/healthinfo/global burden disease/GlobalDALYmethods
2000 2015.pdf?UA

Nghién c(ru Ganh ndng Bénh tat clia Uc
http://www.aihw.gov.au/bod/

*https://www.aihw.gov.au/reports-data/health-conditions-disability-deaths/bu
rden-of-disease/overview

174 ORisk Sciences International 2024 /R,S’


http://www.who.int/healthinfo/global_burden_disease/en/
https://www.who.int/healthinfo/global_burden_disease/GlobalDALYmethods_2000_2015.pdf?ua=1
https://www.who.int/healthinfo/global_burden_disease/GlobalDALYmethods_2000_2015.pdf?ua=1
http://www.aihw.gov.au/bod/
https://www.aihw.gov.au/reports-data/health-conditions-disability-deaths/burden-of-disease/overview
https://www.aihw.gov.au/reports-data/health-conditions-disability-deaths/burden-of-disease/overview

DALY két ho'p két qua bénh tat va tl vong trong mot bién phap

Két qua gay tlr vong va két qua it nghiém trong hon co the duorc két
hop thanh mOt gla tri duy nhat dwoc goi 1a s6 nam song diéu
chinh theo mirc dd bénh tat (DALY)

«1 DALY phét sinh khi m&t ngwdi tl vong s&m mot ndm so v&i tudi tho cla
anh ta, hoac 2 nguw®i tr vong s&m 6 thang

«1 DALY phat sinh khi 5 ngw®i bi mat 20% chilrc nang kéo dai 1 ndm

*1 DALY phat sinh khi 1 nguw®i t&r vong s&m 6 thang
va 1 ngwOi bi mat 50% chtrc nang kéo dai 1 nam
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- Dinh nghta 01 DALY

Pbi v&i mbi trirong hop mac bénh, gid tri DALY la:

*Trong sO nghiém trong x Th&i lwong
*Vidu: 50% mat chtrc nang x 10 nam =5 DALYs
*0,5 x 10 =5 DALYs

T vong dwoc tinh & mirc dd nghiém trong la 1
Ganh nang dan sO |3 DALY/ca x SO ca
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Lay mau cic van dé strc khde va trong sO nghiém trong cla

chung _

Hen suyén nhe 0,03

Hen suyén nang 0,23

Viém da day rudt khéng bién chlrng 0,09
Viém da day rudt bién chirng 0,42
Cat cut cac chi, ngdn chan 0,06
ROi loan dm anh cudng ché (OCD) 0,6
T vong 1.0

(Trong s6 mirc 6 nghiém trong con dworc goi la trong s6 bénh téat)

J—
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DALY: S6 nam song dieu chinh theo mirc dd bénh tat
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n TOn thwong gan man tinh
Thoi lvong
(Nam)
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Tan suat két hop

TG vong O tré em

Murc d6 nghiém

Thoi lwgng
(Nam)
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DALY co trong sO cho moi trrd’ng hop chi dinh mot gia tri cho
moi trrdng ho'p mac bénh

Can biét ganh nang trung binh cho moi trdng hop, cé tinh dén cac
hau qua khac nhau cé thé ddi vdi strc khde

*Bwdc 1: Xac dinh hau qua

«BUd'c 2: Gan mot gid tri cho mdi hdu qua

«Bwdc 3: Trong sO theo ty 1& cac trwdng hop trdi qua tng hau qua

LLru y réng’diéu nay trong dwong vO'i viec cé dwoc gia tri bang tién bang
cach chia tdng chi phi cho sO trrd'ng hop
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Vi du vé gédnh ndng strc khde: DALY ung thw gan cho moi
trwo'ng hop

Bwdc 1: Xac dinh hau qua

Chan dodn

Ty 1& mac bénh, trwdng hop
khoéng tlr vong

Ty 1& mac bénh, tredng

hop tr vong

Ty |€ t& vong, trvdng hop
tlr vong
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Vi du vé ginh nadng strc khde: DALY ung thw gan cho moi tred’ng
hop )
Buwdc 2: Gan mOt DALY cho mOi hdu qua

15,1 nam; Murc do nghiém trong 0,20

Ty 1& mac bénh, trwdng hop
khéng tlr vong

Chan dodn

Ty 1& mac bénh, tredng | Ty |€ t& vong, trvdng hop
hop tr vong tlr vong

0,4 nam; 20 nam, Mtpc d6 nghiém trong 1

Mtrc dd nghiém trong 0,56 .
Lwu vy rang thoi lvong ‘T vong’ thwdng
la tudi tho con lai tinh dén thoi diem tr
vong.
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Vi du vé ginh nadng strc khde: DALY ung thw gan cho moi tred’ng
ho’ , . .

Bu’0’pc 3: Trong sO theo ty I cla trng hau qua va tong dé tim binh

quan gia quyén (weighted average)

5% x 3.02
Ty 1& mac bénh, trwdng hop
khéng tlr vong
Chan doén
Ty 1& mac bénh, trwdng N Ty |€ t& vong, trvd'ng hop
hop tl vong tlr vong
95% x 0.224 x.20

DALY trung binh trén moi trudng ho'p = 5% x 3.02 + 95% x 0.224 + 95%
x20=19.4
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Vi du vé thudc do strc khde: Tac nhan gay bénh dwdng tiéu
hoa STEC 0157

DALYs = Number*Severity weight*Duration

Hau qua Ganh niang bénh tat (DALY) trén 1000 truong hop cd triéu ching (viém da day)
Ti€u chay 1000 x 53% (watery diarrhoea) x 0.067 x 0.009 = 0.3

Tiéu cha ' .
Iy 1000 x 47% (bloody diarrhoea) x 0.39 x 0.015 = 2.8
T vong do ti€u chay .

1000 x 2.7 x 10™ (mortality) x 13.2=3.5
HUS i
1000 x 107 (HUS) x 0.93 X 0.057=0.5
Tw vong do HUS ;
1000x 102 x 1.04 x 107 (mortality) x 26.2 =27.3
ESRD s p i i
N - 1000x 102 x 1.18 x 10" x (ESRD) x 8.7 = 10.2 M3&i triong horp,
rvong ao ; A N
1000 x 10” x 1.18 x 10" x 2.52 x 107 (mortality) x 34 = 10.1 / day la 0,0547 DALY
Tf)ng cong 54.7

Dir liéu dira trén woc tinh cho Ha Lan, 1990-2000

HUS la h6i chirng uré huyét tan huyét; ESRD la bénh than giai doan Ngudn: Havelaar & Melse, 2003

cuOi o | (L~
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8. Danh gid nguy co tat dinh so v&i xac suat




M hinh tat dinh 13 gi?

Trong mOt mo hinh tat dinh, cac két qua duwgc xac dinh chinh

xac thédng qua cdc mdi quan hé d3 biét gitra cdc tham sO md
hinh

MOt dau vao nhat dinh sé ludn tao ra cung mot dau ra
Khong xem xét bat ky bién thé ngdu nhién nao trong hé thong

Mo hinh co thé duoc xay dwng bang cach st dung cac gia tri duw
kién, wéc tinh triedng ho'p xau nhat, v.v.

186

ORisk Sci Int tional 2024 /'l’_\
nnnnnnnnnnnnnnnnnn
RSI



Vi du: Xay dwng mo hinh tat dinh

Kich ban
1. Khoai tdy dwoc ban cé ndng dd (phan bd) glycoalkaloid nhat dinh

2. Nguwoitiéu dung bao quan ching trong mot khoang th&i gian khac nhau,
trong thoi gian dé mrec A0 cé thé tang 1én (dac biét la trong anh sang)

3. Got vd khoai tay loai bd mét phan glycoalkaloid
4. Tiéu thu khoai tay thay dbi trong mot pham vi rdng

Glycoalkaloid twong ddi chiu nhiét
Lwo'ng nap vao trén khodng 1 mg/kg cé thé dan dén
budn ndn va ndn mira

<A A\ A A e Hinh anh: Bach khoa toan thw New Zealand
—-liéu 3-6 mg/kg Awoc cho la gay chét nguoi
o | /:
RSI




Tinh huOng vi du: Glycoalkaloids trong khoai tay

| A NOng dd ban dau

| /\ Tang trong qua trinh bao quan

‘ /\ Loai bo trong qua trinh bong trdc

X | m Tiéu thu LIEU
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Tinh huOng vi du: Glycoalkaloids trong khoai tay

Phwong phép ti€p can dau tién
«U&c tinh lieu lwong bang cach st dung cac gia tri trung tam

Phwong phap tiép can th hai
«U&c tinh lieu st dung tried'ng ho'p xau nhat
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Tinh hudng vi du: U&c tinh “trung binh”

Phan phoi Gia trl danh nghia
Nong dd ban dau = binh thuwdng (90,15) mg/kg 90 mg/kg
Tang trong qua trinh bdo quadn=  dong déu(10.200) mg/kg 105 mg/kg
Phan s sau khi boc = tam giac (0,4,0,6;0,8) 0,6
117 mg/kg
Kich thwd'c khau phan = tam giac (1,5;3,0;9,0) g/kg thé trong 3,0 g/kg thé trong

Liéu mbi kg thé trong = 3,0 g * 0,001 kg/g * 117 mg/kg = 0,35 mg
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Kich ban vi du: U&c tinh triedng ho'p xau nhat
Phan phoi Gia tri trrdng ho'p xau nhat

Nong dd ban dau = binh thuwdng (90,15) mg/kg 135 mg/kg
Tang trong qua trinh bdo quadn=  dong déu (10.200) mg/kg 200 mg/kg
Phan sO sau khi bOc (fraction after peeiingg = tam gidc (0,4;0,6;0,8) 0,8
268 mg/kg
Kich thwde phuc vu = tam giac (1,5;3,0;9,0) g/kg thé trong 9,0 g/kg thé trong

Liéu mdi kg thé trong = 9,0 g * 0,001 kg/g * 268 mg/kg = 2,41 mg
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U'Gc tinh than trong la gi?

. Khi wé&c tinh nguy co, ¢ thé cé mong [nuén "16i v& mat an
toan" sao cho khi cé sw khéng chac chan, sw [wa chon duwoc
thwe hién theo hwd'ng tang woc tinh nguy co.

. Déi khi diéu nay dwoc thue hién mOt cach cé he thdng dé

tao ra mot kich ban "trWO’ng ho'p xau nhat".
*Vi du, khai niém “ca thé phoi nhiém tdi da” 1a dién hinh trong danh

gid nguy co hda hoc cu thé tai dia diém.
. Céc gid dinh riéng 1& va cac wdc tinh két qua doi khi duorc
g0oi |a "bao toan/than trong".
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Gidi thich wdc tinh diém

Néu woc tinh dlem bdo thu gidm xudng dugi muc nguy
co’ ti da cd thé chap nhan dwor, thi ching ta biét rang
nguy co thue sw cd thé chip nhan dwoc

e ... nhwng mlrc dO bao vé& qua mirc van chwa dwoc biét

Néu woc tinh diém bao thl nam trén murc nguy co tOi
da co thé chap nhan duorc, thi chung ta khéng biét liéu
nguy co co thure s khong thé chap nhan duorc hay Ia
két gua cua chu nghia bao thu dwoc tuyén truyén .

Burmaster 1995
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Phan tich xac suat
« Danh gid gan nhw tat ca cac kha nang
 Nhan ra sy thay ddi ton tai trong thé gidi thuc

* Cho phép tinh dén sy khéng ghéc chan lién quan dén
kién thirc cla chung ta vé thé gidi thuec.
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Phan tich xac suat

Phan phoi

Nong do ban dau =
Tang trong qua trinh bao quan=
Phan sb sau khi bAc (fraction after peeling =
Kich thwdc khu phan =

binh thwong (90,15) mg/kg
dong déu (10.200) mg/kg

tam giac (1.5;3.0;9.0) g/kg thé trong

Lwong nap vao trén khoang 1
mg/kg c6 thé dan dén budn
nén va ndn mlra

- liéu 3-6 mg/kg dworc cho 13
gay chét nguoi

Glycoalkaloid
level in
potatoes (fresh
weight)

tam giac (0,4,0,6;0,8)

2.5 -

r
L

—
1 1

Probability Density
p -—h
o ()]
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Dose (mg/kg bw)
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H3y nh& rang dé woc tinh diém...

Néu woc tinh dlem bdo thu gidm xudng dwdi murc nguy
co’ ti da cd thé chap nhan dwor, thi ching ta biét rang
nguy co’ dé thue sw cd thé chap nhan dwoc (Khong xac
dinh dwoc mirc d6 bao vé qua mirc)

Néu woc tinh diém bdo thd nam trén muirc nguy cO’ tOi
da c6 thé chap nhan duorc, thi chdng t6i khéng biét liéu
nguy cO c6 thure swr khong thé chap nhan duorc hay la
két qua cua chu nghia bao thu dwoc tuyén truyén.

Burmaster 1995
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Xac suat so v&i wdc tinh diém

St dung gia tri trung binh:
*hoan toan cé kha nang xay ra - thuwc té
*|li€u cao hon mlrc nay thwdng xay ra - khéng bao toan

S dung cac wde tinh than trong
«khdng c6 kha nang xay ra - khéng thuc té
«liéu cao hon mirc nay hiém khi xay ra — “bdo toan”
Tuy nhién, c6 thé chwa dl bao toan
« D& tin cAy 95% cd phai 13 thay thé cho ‘an toan’ khéng
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Xac suat so v&i wdc tinh diém

U&c tinh diém
*Xac suat clla mot sw cd xay ra khong dwoc xem xét
*Thé hién sy mat mat thong tin dang ké.
«Cac quyét dinh quan ly nguy co dwoc dwa ra v&i rat it thong
tin.
«Cac danh gia cé thé qua bao thu hodc bdo vé khéng day dq,
tuy thubc vao trng dung.
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Xac suat so v&i wdc tinh diém

Lwa chon wé&c tinh than trong 1a mdt van dé gay tranh cai:

Nén than trong & mirc nao?

*Kich ban trwo'ng hop xau nhat (si sang tao cé thé 1a gidi han duy nhat cho

diéu nay)

*Hwdng dan quy dinh méc dinh
Tuyén truyén cac wdc tinh than trong thong qua két qua danh gia
trong cac woc tinh nguy co’ khong co boi canh xac suat

*Giam do tin cay cua danh gia

«Cac quyét dinh quan ly nguy co khéng “dwa trén co s& khoa hoc”
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Chti nghia bao thii nhwr mot thach thirc cu thé trong danh gia nguy co’ so
sanh

Cac woc tinh than trong c6 chu y dac biét c6 van dé (va co thé
t0i t& hon vé ich) khi co gang so sanh nguy co (va cac quyét
dinh ha ngudn khic nhw phan bd ngudn lwc).

So sanh tao v&i cam la du khé. Th&m chi con khé khan hon khi
ban thém viéc cO gang so sanh nguy co’ cuwc cao ap dung cho
cam Siéu nguy coO.

Co thé kho thuyét phuc cac nha khoa hoc nghé nghiép, nhirng
ngwOi ludn tap trung vao sw an toan, “bo ngdn tay cai ra khoi
can” (take their thumb off the scale).
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