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1. AEEBMWE VN E
1.1. AEEH

T, EENY A7k LT, HE-—ICHARICESWERVFv—27 F—X
(BMD) D&Y A 7 G fli~D 5 H BB K CENTERS 5 WIFHmiEiTnwd,
mmﬁ&xi%%ﬁm7~&%%ﬁ%%:t%74y74yﬁéﬁtﬁﬁ%?wmﬁ
WT EHEOEHYERIZOWVWTIT . AFLELZABICHRE TE 2LV~ (BMR) ®
MEIZXT 5 5% EMIRAOMNETIRIELZ BMDL & L CHET 5 FIETH D,

KETIX, 1980 40726 BMD E D I Lagin S v, 2012 4F 6 H 12 K [E 8 5 fx
#JT (US. EPA) VA T ARV N7 53 —TFZLDO®%EF T, 77 = VXX IT L
- T [Benchmark Dose Technical Guidance (N> F~v—27 R—X « T 7 =NV A X~
Z)] A& ESnTWD, BKINTIE, EFSA 28 2011 4 2 H [V X 7 3Effi i BMD ¥ %
MWD 72 EFSADRF 2L K= = % BMDS ) ) PROAST V¥ 7 h U =7 %
FHT LD LT MM HREE Q000 3 17HR) | 2AF LT, £72,. BMD
EOV AT FEMICx 350 HACE IOV T EFSA BB 2 EBE S ICHM L. 2009 4 5
H 1z TSCIENTIFIC OPINION, Use of the benchmark dose approach in risk assessment,
Guidance of the Scientific Committee (B E R E VXA MICBITF IR F~v—7
F~X&®ﬂ%ﬂ@éé%ﬂhﬁﬂ#&ﬁéﬂfﬁb\ﬁﬁ4&yxwmm$w#
WCHEHEIND ZERTEINTUWD, 2009 45D EFSA O A % > A TliL, BMD L1
ONOAEL Z#METH LR HE LWL T QEBRFEESCEVAMZA T Z2WE R ETIE
KBEY—VrOlboRBEIEZRMELIZVEES, OQBEMNEST 22 HVTE K
IGRFl A AT Wl W e E R EICAHTHDLELTND,

—H . ENTIE., SEEMEERTYE O@FEZEFTMICIS W T, BMD L0 H 2
IToOoh T2 BMDEBEHICE T 204 R4V EORSIIRIEEHE N TR,
2T, EBRE#EECTCoORMEELFWEO Y X7 FMIZEB T S5 BMD ¥E O @ H K LI
DWNWTHAE - L, AARICBTA2AREHEAICET D20 A FT A4 FERORE O KHE
ERICETHZEEEHMET S,

2. AEFHIE

U.S. EPA X O EFSAIZB W T, BIRDODH A X 2B IRBEORBLBEENLEZDEDO Y A
7 FEIZ BT 5 AR EOE A RBIZ O T OB KA L JECFA FE 0 EEKME IR T
DU ARG ~DOAREO@EHKRKIZOWDTIHAEZIT O,

RSN

FEMGBEES . FEMi S E 4 . BMD A S BB, E@A LR/ — % §EM
LA (BizdEM, B2, —BEMES), B LETA XA, FEHALEET L
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. restrict D HF ¥ P

4 (R B R ), BMD/BMDL fiE . R & 7 % 55 R
. BMDL/BMD tt. BMDL/fIEH &, U A 7 ZFMifs R~ 8RR . FEM A R o N %
DA
1.2.1. U.S. EPA

=61 1)

v US.EPA ¥ A hTOMRH
(Type : Documents, #& % : "BMDL” and “contaminants”

[ 1]
Pesticide
Reregistration Eligibility Decision for Dichlorvos (DDVP), July 31, 2006

IRIS YA bk T o

v
(K 5235 : BMDL =89 )

(EHERE. 2013 LB =3 1F)
1,4-Dioxane
Methanol
Biphenyl
v FDA ¥ A F TOKE
(Topics : Food, 1% ik : benchmark dose =46 )
[ %]
Food
A Quantitative Assessment of Inorganic Arsenic in Apple Juice, Draft Report Dated July 1,
2013
1.2.2. EFSA
v' EFSA % A b T &
(Type : Publication, /& ik : benchmark =312 {4)
( 2013 AE LR =121 F)
v’ “Contaminants in the Food Chain”, “food additives” M O “pesticide” B @ 3 F

ZMERT D,
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[ 1]

Food additives

SCIENTIFIC OPINION

Scientific Opinion on the re-evaluation of polyoxyethylene sorbitan monolaurate (E 432),
polyoxyethylene sorbitan monooleate (E 433), polyoxyethylene sorbitan monopalmitate (E
434), polyoxyethylene sorbitan monostearate (E 435) and polyoxyethylene sorbitan
tristearate (E 436) as food additives, EFSA Journal 2015;13(7):4152

EFSA Panel on Food Additives and Nutrient Sources added to Food (ANS)
http://www.efsa.europa.eu/sites/default/files/scientific_output/files/main_documents/4152.

pdf

Contaminants in the Food Chain

SCIENTIFIC OPINION

Scientific Opinion on the risks for human health related to the presence of
tetrahydrocannabinol (THC) in milk and other food of animal origin, EFSA Journal
2015;13(6):4141 (EFSA Panel on Contaminants in the Food Chain (CONTAM)
http://www.efsa.curopa.cu/sites/default/files/scientific_output/files/main_documents/4141.

pdf

SCIENTIFIC OPINION

Scientific Opinion on nitrofurans and their metabolites in food EFSA Panel on Contaminants
in the Food Chain (CONTAM), EFSA Journal 2015;13(6):4140
http://www.efsa.europa.eu/sites/default/files/scientific_output/files/main_documents/4140.

pdf

Scientific Opinion on acrylamide in food EFSA Panel on Contaminants in the Food Chain
(CONTAM), EFSA Journal 2015;13(6):4104
http://www.efsa.europa.eu/sites/default/files/scientific_output/files/main_documents/4104.

pdf

SCIENTIFIC REPORT

Scientific statement on the health-based guidance values for dioxins and dioxin-like PCBs,
EFSA Journal 2015;13(5):4124
http://www.efsa.europa.eu/sites/default/files/scientific_output/files/main_documents/4124.

pdf

SCIENTIFIC OPINION

Scientific Opinion on the risks to public health related to the presence of nickel in food and
drinking water, EFSA Journal 2015;13(2):4002
http://www.efsa.europa.eu/sites/default/files/scientific output/files/main documents/4002.

pdf

SCIENTIFIC / TECHNICAL REPORT submitted to EFSA

An international pooled analysis for obtaining a benchmark dose for environmental lead
exposure in children, (CT/EFSA/CONTAM/2009/03). Accepted for Publication on 28
January 2010.

http://www.efsa.europa.eu/sites/default/files/scientific output/files/main documents/47e.p
df

Pesticide

Conclusion on the peer review of the pesticide risk assessment for the active substance
buprofezin in light of confirmatory data. EFSA Journal 2015, 13(8):4207, 24 pp.
http://www.efsa.ecuropa.eu/sites/default/files/scientific_output/files/main_documents/4207.

pdf
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1.2.3. JECFA (FAO/IWHO B HBINWEMLSE%)
v  JECFA OH A M EIZHEINLTWVWIEHEDOEE (F 63 HESE (2004 4£) ~5 80
24 (20154 )) @ Summaries and conclusions % fifg 32,

v' “Food additives” & ' “Contaminants” OERE YV X 7 M OF 2R T 5,

[ 7% Y 4 '8 R Al 51 ]

T UNT I R(E64EFT2EMT v NMZEBIT DA MMERKIZE T 5 BMDLo.
e~ 2cBF " — % —RIERKICE T 2 BMDLo)

EHE (2B ERT =2 WA AOREAERIZET 5 BMDLos)

77 v (F 7206 w7 20N EIZE 3 % BMDL1,)

MEREKER (ZH 72H ; #EZ v NEHWEREICE 3 % BMDLo)

W R (55 72 M REARRADOFRBICEK T 23 vk o BOA A FICHET
% BMDLsy)

[ v - B R EEAM ]

TAX =NV =)L (5§ 721 ; ARfD @& O 72 O K O IE 2B 9 % BMDLo)
TE=VY (740 v AOERIFMEOHBIZE T 5 BMDLo)

el rrraaA R (F-0E M7y hoFimiE NEIZE T 5 BMDLo)

2. BMDEBE AR OBAEREE
U.S. EPA.EFSA ¥ N JECFA S 0 FEBE#MEIcB T 22 LEEO U 2 7 3 {fi ® BMD i
OmARBIZOWTHELEEREZ R II-1I1CR”77,

AREOFMHICE Y CHEETEZBMD O HBEBIIUL TO®Y ThH D ;

@ L7 = NDEDOEMFICESIHERKICET LR, 20 X5 RG4.
U.S. EPA {X BMDS CTHRIH AfRE2 &2 TCOET NV CTiEfMi+ %5 (¥ 7 = =/;U.S. EPA,
2013b),

¢ T 7 IUNANTIFROYRIZFHMIZEBWTHLERPEEREE L “BFEMHE” &
“ENHAUEY THDH (727 VAT 2 K JECFA, 2010),

Fo. BHASATWHWARWHEBIEFILTO®Y TH D ;

® JiFlk Mk OB OZEMEKL CEEDOBEMENIEREICHT LT BBV
BMD k13l T & vy (1,4-Y 4 F ¥ > ; U.S. EPA, 2013a),
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£1-1 BEBEED Y R 7 FMiZIsiT 5 BMD #EOE AR

FEAmIERE | FRmxIS: | BMD VEAEEH IS4 | @H L7z By | FMEEE | #H L | HLZET L | BMDfE BMDL fif BE Restrict | Pfii |BMDL|BMDL/ft | U A7 FEAfifS R | #FAM Z M SCHR
W4 Pk Y=z T—H HA X s (mg/kg (mg/kg DA /BMD | 1KH&= ~OBRPORDL | R
(&SN BMD % 2 *EPFH GLdl| bw/day) bw/day) b XN
D I Hiu) x
7-FEH)
EPA(IRIS) |E 7 = = |V 7 = = /L D78 |2 FEIREEE G | FE 5 23 A |US. EPA,|BMDS 92 (BMDyg) |58 (BMDLyy) [T ~ MCBIT|H 0.88 — — Oral RfD i O |U.S. EPA (2013b)
nz DAY FIFES L |BBR (F344 7 v | & 2012 Multistage 2 B FLEAA KA (<0.10 1%
HERISET VIR (1-degree) 13.9 i)
RN, 2D KDY kA LizET (BMDL o/1ED)
4. US. EPA X JLEC BMDL f#
BMDS T ##E 23 fELL BN
RETDOEFNLT o7 %, e/
il Z 3%, D AIC DETF I
7 3R
— 2 ERNREEEE S | 33 AME |US. EPA, | BMDS 18.7 12.2 M~ 2B T | FH 0.96 — — Oral Slope Factor| O
#Bk (BDF, ~ 7 2012 Multistage (BMDiomep) |(BMDLiomep) | 2 ATHBMES (IR (<0.05 % A
) (1-degree) i or 23 A) FEA AT
k /D AIC D
ET VA BN
US.EPA |14-7 A4 | (g OV g D X X X X X X X X X X X X X |U.S. EPA (2013a)
(IRIS) Mg 25 K OV BE D % (Oral RfD |
A B R VX NOAEL 755
BT 57 — &N )
V72 BMD 51T
W TE R
— 2 AR XL |FEF S A |US. EPA, — — — W OFME R | — — — — EFI~DWE| /A |US. EPA (2013a)
#OR B R 2012 (O[5 FE RV X E
(F344/DuCrj 1t T I D K fife FEE
v R) D72 Inhalation
RfC 5 T I AE
M7 (LOAEL
M) .
— 2 AEREIEOKEE G | FE 03 AUME | US. EPA, | BMDS 49.88 32.93 M~ o 2281 — - — - Oral Slope Factor| A\ |U.S.EPA (2013a)
B (BDF1 i 2012 Log-logistic (BMDsj) (BMDLs) 2 JIF 10 e o e XY
~ U R) OFAB S A D
7.51 4.95 A
(BMDsomep) | (BMDLsoEp)
— 2 AL | A AME |US. EPA, | BMDS 40.1 mg/m?[30.3 mgm? |~ RIZBT|  — — — — Inhalation ~ Unit| A |U.S. EPA (2013a)
FRakER (F344 1 2012 MS_Combo (BMCo) (BMCL0) LB D NEG 3 Risk 5t
Fv k) multi-tumor £ (BERYE
260 mg/m’|[19.5 mg/m?| KRS, TR,
(BMCionec) |(BMCLiomec) | & MRS, AR
MR, FL IR
MEARIE, <o N
VR AR AE)
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FEAmIERE | FRmxIS: | BMD VEAEEH IS4 | @A L7z By | FMEEE | #AH L | HLZET L | BMDfE BMDL fif BE Restrict | Pfii |BMDL|BMDL/ft | U A7 FEAfifS R | #FAM Z M SCHR
W4 Pk Y=z T—H HA X s (mg/kg (mg/kg DA /BMD | 1KH&= ~OBRPORDL | R
(FE5MANIE BMD % 2 *EPFH GLdl| bw/day) bw/day) b XN
D I Hiu) #
7-FEH)
U.S.EPA |}} /- — 5% 2 7 PE B | FE % % A |US. EPA, | BMDS 66.7 mg/L|43.1 mg/L|~ U ARRIBICE|H 0.34 — — Oral RfD & H] O |U.S.EPA (2013c)
(IRIS) (CD-1 i~ 17 | g2 2012 NLogistic (BMDys) (BMDLs) T D E R R U.S. EPA (2013d)
A 4T BE B kp fE>0.1. HAR|BMD o%iic |BMDL osittic | (FEBhDHEIN)
(GD7-17)W A iE R, K AIC, A |13 R84 (GD6) | 13 R 8 # (GD6)
< &) = U T E | o i & | oo i &
TR =D /N Z W A
7= R
— 2 HARAFEFEME | FE % 23 A |US. EPA, | BMDS 1730 mg-hr/L|858 mg-ht/L|iEZ v MZEIT | A 0.59 — — Inhalation RfC % | O
B (SD 7 v |5 2012 Hill (BMDLisp) |(BMDLisp) | D HEE R DA H
h AT #2) * B 7 )L [ ©|BMD o % iz |BMDL 0%z
BMDL 7% JA & PH |1 i oo e d o g
THY ., B/ D|AUOZEN  |(AUC)Z{HE
BMDL % &R
EFSA delta-9-tetra — 13 38 [ 18 % | 3F 38 25 A |EFSA, PROAST38.9 5.44 (BMDyo) |0.73 MEZ > M2 — — — — X O |EFSA (2015b)
hydrocanna b5 o3 MR B R 2009 Exponential m5- (BMDL ) 5805 JE W o v (b F TORK
binol (F344 7 v I, m WMoeT — % 0 b
(A9-THC) SRR 0P 5 ARD %5 H)
EFSA 77 UL — 2 AE[RIFE DN AN | FE 36 8 AU | EFSA, BMDS v.2.4 0.61 (BMD) |0.43 HeZ > M| 0.63 — — MOE O EFSA (2015a)
7R KR (F344 T v | & 2009 Quantal-Linear (BMDL ) D ARRYRE (A
b BoOKkEE) H) IR M
2 AERRIFEDS AN | FE DS AME | EFSA, BMDS v.2.4 0.37 (BMDyg) [0.17 e~ 2B | A 0.30 — — MOE O
B (B6C3F1 2009 LogLogistic (BMDL () DHoN— A — IR
~ A oK % #x /N> BMDL e K OV
) BEZIN
EFSA =y v — FH R E R & | I 23 A |EFSA, BMDS v2.4 0.76 (BMDj) [0.28 F1 A (Z > 1) | & 0.54 — — TDI O EFSA (2015c)
(Ni) O 2 HAREER | 2009 Multistage (BMDL ) BT 2 A KA
RS DI A
JECFA TIZUN | TZUNANT I RO|2 FER-FEDNANE| BB | — BMDS 0.58 (BMD)) |0.31 M > MBI |H 0.68 — — MOE O JECFA (2010)
7K U A7 FEAIZ BV [ RER (F344 7 > Log-logistic (BMDL ) % FLHRIETE B WHO (2011)
THLERDEE| N KES)
R iR
PE” & DA |2 AR A | R AE | — BMDS 0.37 (BMD) [0.18 e~ 2B | A 0.257 — — MOE O
Th D, A B (B6C3F1 Log-logistic (BMDL,) B N— 2 — iRl
~ U AL UK TE Rk
)
JECFA == — HOBFAK R oD MR | FE S AME | — BMDS 4.5 ng/kg|3.0 pg/kg | lias o34 |4 0.89 — — PTWI O
b HIRE L AiiH Quantal-linear bw/day bw/day
PP D% (BMDy3s) (BMDLy5)
A
JECFA AV — 2 AR ANE | FEDIAE | — BMDS version 2.0 |{2.66 (BMD)o) |1.34 M~ A\ FS T | 0.91 — — MOE O
B (B6C3FI (BMDL o) 2 JHF it e i e
M~ % gl ONH Al s
fe M4 5-)
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FEAmIERE | FRmxIS: | BMD VEAEEH IS4 | @A L7z By | FMEEE | #AH L | HLZET L | BMDfE BMDL fif -2 Restrict | Pfii |BMDL|BMDL/ft | U A7 FEAfifS R | #FAM Z M SCHR
W4 Pk Y=z T—H HA X s (mg/kg (mg/kg DA /BMD | 1KH&= ~OBRPORDL | R
(FE5MANIE BMD % 2 *EPFH GLdl| bw/day) bw/day) b XN
D I L) #
7-FEH)
JECFA MR K ER — 6 r ARAEHRG | FEFH N | — BMDS 0.22 (BMDj) |0.11 HEZ > MizBIT | — 0.12 — — PTWI O
o R B version 2.1.1 as mercury | (BMDL) LB EED
(Fischer 7 v Exponential 4 (I) chloride  |as mercury  |J8i">
b FREIRE A * fx /™ BMDL (IT) chloride
5) 7 3R
JECFA JE M SR — v NERRWFZET |FERE DS A | — PROAST software | 0.14 (BMDs) |0.11 TR NDH | — — — — PMTDI O
i — 2 (BEEERRY | (version 23.0) (BMDLso) WIRIZH T 5 3
ANBEL, 14 BIY Exponential model 7AW D BUA H
fRK) % iz /N BMDL BH %
BEZIN
JECFA FA XY — 21 HIMEEEH|FER NS A|— PROAST software |0.63 (BMDjo) |0.21 RKIZF T DEM: | — — — — ARfD O
=L LB (K 2 (version 23.2) (BMDL )
—JV Log-logistic
% iz /N @ BMDL
BEZIN
JECFA TE=Y — 6 o H DR | FEH N | — BMDS version 284  ugkg|165  pgkg|fi~ T AIZEBIT | — 0.13 — — PMTDI O JECFA (2011)
g G B (male| 2% 2.12 bw/day bw/day 2 BELR AT HifE o WHO (2012)
transgenic Log-logistic (BMD) (BMDL0) HiE
p53+/- and % fix /N @ BMDL
corresponding 78R
wild-type mice)
JECFA Teflubenzur — FEBAMERER | FERBN A — — — 0.54 e~ 2B | — — - — ADI A JECFA (2015)
on R (BMDL ) 2 IR AE R

WERK 1 AR
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FO#Z L. X : BMD 3K A . HED : human equivalent dose (& h%&{fi § &) . HEC : human equivalent concentration (& hZ&{fij2 ) . AIC : Akaike Information Criteria (FRALOIE R EILHE) | PTWI : B &4 M EE, PMTDI :




3. US.EPA A F LV RAIZBITHBMDEEHOZ D D&M

KIEHBREMRHET (US. EPA) DX F~—F F—X « F 7 =HVH AKX A (U.S.
EPA, 2012) [T # E N TW D BMD EF b D EIT et 2 E T % 720 0l 2 5
vy 7 O7un—F ¥ —hF (KI-1) ® BMDEO#HHAEHEZU FICART U TOO~® D
FHFCEYTIE, KAMELT, BMDEZ#EH T2 EE 20 TW5b,

D +HBTF—2nbs L,
(4]
v T E S B G, ERRECEERE D S,
v EGEPRIEER P TH SHE, FIAREL A BT =SB 5,
V BEZEOHGE. BHEDOBRIET—2Pb S5,

* WA, BMD BT LI AR AT HE, NOAEL/LOAEL TOFMAZ @ H T 5.
N, oz FARA VPR T =Xy bORELEZITVL., 02008 dN
XA CTE A EEIEH D,

@ WHFHXITEWFNICABERZHARCET 2B H 5 Z &,
[7]
BEF SIS RG> PR A PSS DT N1 2 b T D G R M ] £,
BWYE DD L A TOHEEER LY FHINEGE TH SHE, il HEZE L2
T ELRI L,

@ +HRBEENDHDLZ L,
[7]
BF VI L E B ARERE T APRE SIS ED, BFEHITL R E
ORI DL NG X ] & HET S0, 70T g o T FETADNT X —
SEEMES GVDHTHEZNETH S,
B, LB TIE A2 TRV, IES BIRIEDFHH 2 #HH Tl T 7ai2 kv #ZHE
DWHERIEHRIRZ 55 = &P TE S,
2 BHETHIITETNBEHH DOV — PICRS06 LAV, RAEH)RITRIZEIT
ST TINDREEMEFFMIZITFIE TE 2000 Lk,

@ E=ETFTANBEHTCETOIHERISHEE NS D Z & 5%,
(41]
o EDENIZE S H 2 EE (LY FHIEEEE05) &7, H605004E
RIS R D 5,
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V T =X IIIFITERKITERE TH S,
v BMR BB EIERIEDFEHFICH L (BMR [0 F — 2K 72> M35 L TH

5 ),

THETFT AN EA CTCEIHERKIGHABRTERVWEATH, LTFOWTRMNICH
NI LA IXBMDELZEAH CE LA BEEND D,

A B HETOARKEN A S5 (K 11- 2; Dataset A), HHERHLT — X DHAH . K
JEAY 100% Z F43 I FEI-» TWbd Z &,

B) @ TCoOHEHTH - LVXLOKENA LD (K 11-2; Dataset B), FF
ZDO%E . RIED 100% %+ FTEl>TWwWsd Z &,
[7]
PCDTFT—FNL A PETANE T T g o IUSTEIENE R DR M
L RXADEFEEET SHAMIZHDPATEERIZET LEALRS TS E7EET
Do

C) MilohraHEKIGHEERARD NI, RIKAETBMR LV b H WL XD
ISR R 65546 (o F I 4) (X 11- 2; Dataset C), &7 /L0 A Y |2 Y] T
LM ELSBKT L L,

D) [HVHICHEIRZERIE LV bIEHE~DHIFIZIL I ST T D HEENE
ZlET 3L,

m
I

KHA X AR IO FP>

—HWoOF =¥y b T, BIEMITERLEZ BMR 220720 8 2 26 L X

NIZHIET 52N HY ., BLEMRRRHMBERE CHNICAFET L2 LITH =
I AFESE T, @R L7 BMRIZXE LIEE M D H 5 BMD/BMDL % # & T & 72

W, ETOBREENRRKISICEVWES), £0 X 5 72%EH Tik, BMD

DETNMALITHRINTE, ZOHEEFT —XOHBREMRKT HZ LN T

Nt ER#BLEZET, AW EL OTFT =¥ %D, XX NOAEL/LOAEL

BEES RV ELERDLAIBEEND D (U.S. EPA (2012) D& 7 ¥ a3 v

215l v),

PEF A ENDE T Xy NOKMBIEL THY, EHKF R EHEET S
HFEMOELBENDREWED, FMARRE e 2 3RS T2y, BMD
@%ka:ﬁ%ﬁw&mi\%?wmmﬁﬂbk%%$%XHM@ﬁ%
F.LEAOBEROT =22 A4 T XEI/HERT —FX—RICHEBEBLEHTE
WEoT, FHBBICRINDIARNETHL D,

® 74y NTHBETFTANHY, BMD X X BMDL OH#ff EN TX 5 = &,
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Are there sufficient data? |—* STOP: Cannot model or assess Example: If using mean responses,
MOAELN OAEL from these dafa. [, are there standard deviations or
no | Is there another endpoint or o
EITors?
dataset?
yes maybe
- Examples:
Data partly incomplete - proceed * If survival or timing of response is an
cautiously with modeling; " issue, are enough data available to
_reported estimates may ) address it?
incorporate more uncertainty * If developmental effects, are fetal
than with complete data data provided within litters?

| Is there a biologically or statistically significant trend? |

no
Statistical significance not required - monotonic trend in rare endpoints, or adverse

endpoints in studies with low power may be biologically significant.

s |
na

| Are there enough dose groups? |

Too few groups generally limits the number of applicable models:

* One group usually not emough, but if it is in useful range of exposurefresponse,
modeling can provide estimate of response and confidence limits

* Two groups may support a model fit, but may not help evaluate model uncertainty in
final result

* Mumber of groups should be at least as large as the number of model parameters to
estimate mean responses and confidence intervals.

-]

Is the dose-response
relationship amenable to |«

Examples:
* |z there a clear dose-response relationship, with overall monotonic changes
with increasing dose level (taking biological considerations into account)?

modeling? * Are the data extremely sublinear or supralinear?
* |5 desired BMR near range of observed responses?
yes \ma_yhe

Only response seen is at high dose no Maodeling often “works,* consider

(Dataset A). If quantal data, is the * but may also be

response well below 100%7? uninformative. . .

N:-‘.r maybe
o
= response. (Dataset B). f quantat dsta | —| 'S here another datzset |0
ye3 - ith lo XpOS 7
is the response well below 100%? Wi Jower exposures
2 or maybe
In addition to fitting models
to all data points, consider Clear dose-response, but lowest der
ﬁl‘ting_a quel approximating yes dose has a high response (Dataset
a siraight line between C) relative to BMR. Model?
adjacent doses with different
response levels. Especially consider model
uncertainty for extrapolating to lower
// doses/ responses than observed
k.
E‘: ﬂ?zﬁ‘ f;-*eq;’ﬂfe ;"3;5’ no NOAEL/LOAEL Include confidence
ana estimates o 5 * -
intervals on response levels
and BMDLs? P

yes
\“ Move on fo next phase of analysis

Figure 2A. Flowchart of data evaluation steps for determining BMD modeling
feasibility. (See Figure 2B for Datasets A, B, and C.)

B II-1BMD E7 ML D ETAREEEZRETILLDODOFMAT vy D7 u—F % — h

(U.S. EPA (2012) X v #k#r)
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Dataset A
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Figure 2B. Illustrations of Datasets A, B, C corresponding to Figure 2A.

Boi-2 TR -1 THEH I TWD Dataset
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4. BMDEZREMBDO IV AV FEMICERANMT A2 ETCORBELZOEARANBRREORE

BMD & &M D ) A7 FHAliICEMAAT 2 EToBRMEEZMLITm T 2 FRARREIC
DOWVWTERI-2ICF & DT,

A. BMDEBEA O DEMBFIZONT

AEFEM L - EREES TEM SR BMD 2 WY 27 FMICET A T
. BMDEZ#EH LB mB R BME2HG 52 X TC&ERrnrolc, L2L, AEHOD
U 27 Gl BMD k&2 EALSE 2 LTI, BREEREPAMEWE CHLILBEED
78 & Z bR &, NOAEL/LOAE L Tid7e < BMD k& H 3 X & & H W+ 2 #Him
RRWMAMBETH D,

IHlC, 3.CTEHELELEELDIC, BMDEHOSEMHLE L TIE, O+ BT —4223b D
k. OHFEHNNEEYENICABRRHECHETZEARDD L, O+ 0K
WhHhHZ e, O@ETADPEHTCEIHERICEBETHLIZ D408 HDH, L1,
BHiEmMicloXoshhGalc I+4) LHBicE20»? T£EFAn@EHTEL2HEK
ISR H D] O Lo imiconT, HEICSNTZ T A Z v ALEEN RN,

L2L, BMDEDO#EAIZOWTIE, MEOFORESCAFTARERT — ¥ HICE DX
HMAZRHBEI 225720, 2T, YHEEFEIALOEMEHHOEEEZIT > TV
<o ¥/ .BMDBIC L DHEZITO Y 7 b =T 2R BICHBETLIHEL T, ITHE K
OFEMiE 2 BMD M0t H TRERA2KE T 22, TOMESCHEMSELHMT 2 L
TIHEETHDI, TLT, FEMMIICIE, FMICLESFHFCESTBEENR T A X
AERETDHENLEE LW,

B. BMDWY:#E R IR 2EHEOHE (BMDEEA O E 41k)

E AT BMD EEZH WY X 73l A{TH TW5 A, 7+ NOAEL/LOAEL £ T
T72< BMD 62 H L7 NIZ oW THR ATV LIl X HEITIZLALEALRAR
W 2L, EL7E) R 7FHMOERAMELHEAET D200 526X, 0¥ BMD &
FEALZOPEED, BMD AlEF ToO%K 72 (BMD BRHICHWEZHER, —
RARA M, HEKET —%, AERIEET VEOERR) o BRI I D0 T Pk
KRR TRETHDH, 22 C, AHHMICE., AP CTRXREEHAIZODWTERE T
bz, MIBRDO XS ICHMENER T L2HWMOERMEITo T, LT, HEH
FCiE, AT REHEBHRWAEHEICL, BEERNRITIA T U ZAERET LI ENE
F LW,
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HMF WA ERT 5,
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