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Figure 3-3. Identifying Adverse Health Effects: Sequence of 'effects' in increasing
order of severity

1. Biochemical changes within the homeostatic range and without indication of adverse
sequelae

l

2. Biochemical changes outside the homeostatic range without known sequelae

l

3. Biochemical changes outside the homeostatic range that represent a biomarker of
potential adverse effects due to excess

!

4. Clinical features indicative of a minor but reversible change

l

5. Clinical features of significant but reversible effects

!

6. Clinical features indicative of significant but reversible organ damage

7. Clinical features indicative of irreversible organ damage.

Note: Adapted from Renwick et al., 2004; 'features' includes signs and symptoms
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Box 4-1. Recommendations for Practice: Useful characteristies to identify high-
quality observational studies

e TUnbiased selection of the cohort (prospective recruitment of subjects)

e Adequate deseription of the cohort

o Use of a validated dietary assessment method

¢ Quantification of the type and amount of nutrient intake

e Use of a validated method for ascertaining the endpoints/clinical outcomes
¢ Documentation of drugs prescribed/used

¢ Low number and random distribution of drop-outs

o Adequate follow-up period

e Complete follow-up

e Appropriate analysis (e.g. multivariate adjustments) and reporting of results

o No know pre-existing illness
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HRRUYOH D0 H LNARWAISE, Z i HAFFEICI3 2 < DIEHD RERAJED
HHEDE LIV,

<KERDTDHBLRIEREDROA (BR3) Gr#) >
(p46) Box 4-2. Recommendations for Practice: Useful categories for specifying a

single summary rating of study quality

At Least bias, results are valid. A study that mostly adheres to the commonly
held concepts of high quality for the particular level of study design; clear
description of the (sub)population or study subjects, setting, intakes, and
comparison groups; appropriate measurement of outcomes; appropriate
statistical and analytic methods and reporting; no reporting errors; clear

reporting of dropouts; and no obvious bias.

B: Susceptible to some bias, but not sufficient to invalidate the results. A study
that does not meet all the criteria in category A. It has some deficiencies but
none likely to cause major bias. Study may lack information—thus making

assessment of the limitations and potential problems difficult

C: Significant bias that may invalidate the results. A study with serious errors in
design, analysis, or reporting. These studies may have large amounts of

missing information or discrepancies in reporting.

(p48)
4.2.4 Summarizing and presenting results
The identification of candidate adverse health effects sets the stage for the selection of
the critical adverse health effect, which, in turn, serves as the basis for deriving a UL
and allows characterization of the hazard. The risk assessor provides data concerning
adverse health effects in a coherent summary, evaluates and rates studies, and

presents meaningful information in summary form.

Overall, the summary from the nutrient substance hazard identification process
contains all relevant information and documentation on the approaches used. At a
minimum, the presentation of findings should include a summary description that

includes the information listed in Box 4-4.
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Box 4-4. Information Important to the Review of Individual Studies

e Subjects’ age, sex, health, race/ethnic background (or, in the case of animal studies,
species and strain)

e Size of study

¢ Nature of nutrient substance studied

e Range of intakes

e Duration of intakes

e Background diet and intakes from (as applicable) food, supplements, and water
e Intake assessment method(s)

e Characteristics of the nutrient substance studied

e Endpoints investigated

e Relationship between intake and response (i.e. adverse health effect)

e Nature of critical adverse health effect (validation and quality criteria for the selected
endpoint, i.e. biomarker of effect or clinically observable effect) and why selected

e Effect size (relationship with intake, subgroups, other factors)
¢ Confounders (e.g. susceptibility, use of medications) and effect modifiers
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O W& _ERERE UL : Upper Level of Intake, Tolerable Upper Lev-el of
Intake
EX IR IRTNVEORERIT, W0 E D L RIE S O 2
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ISEZTZLENH D, A LREREIL, 1F& A EaTONIRREEF E
R ST ERRD 2 2 M%UD*%??@ Héf;D@HikTEE&EOD_
o WHEIL, pg/H T mg/H TERSND, FFALEREREL V), (B
anDZ VBT o MERE (GBS0 | PRl 2744 A, BinkE %E\%\)

O ULS : Upper Level for Supplements
P7Y A ELTO UL, @HORELUSND D OEEED FIRIE,
IRl TREE > 7 L) 2016 -9 A, BEMELZAS

IAHEMZEZE

Z O EEH LU CEHIT 2 OIE, FEARMICITRE T 2 5 0RE ORI T, K
FAGY B TIZZRWE WE T, 78 & KRRy T ADI TReZRAET D
FRREWEENET,

IOM, EFSA X°RFHERULHER Y REMH DY XA 75HliCIZ UF - UL 28V 51
TWE9,— 5, JECFA Tid Ascorbic acid & its potassium and sodium salts (1981) .
alpha-Tocopherol & mixed tocopherol concentrate 1987) . Riboflavin (2002) T
1T ADI 3EE AL TE Y | Zine (1982) . Phosphoric acid & phosphate salts (1982) |
Copper (1982) . Iron (1983) TiL, MTDI 2% E AV TWET,

(%) This figure represents the maximum tolerable daily intake (MTDI) of
phosphates. It is not an ADI. The MTDI is expressed as phosphorus and it applies
to the sum of phosphates naturally present in food and the additives listed below.

(b "R HLME AR DT> THAER (ADD | & FREERZ2ERE (UL) |

(UL. TDI. ADI. NOAEL. LOAEL (Z>W\W T (BMEZEEES 2015) LW
STAENRH Y T OT, ZOETUF & SF OEIIKMT 52 &1/ d & BnET,

(ZOEFTFHEZ L TED D EEWET, URUF=SF 055 bH 5 L EVET,

ek, Bl UE L, ARICK - TE T—AEICDhz > TEHERY 135328z
bOHFOHDOERIC 25 Z b D & EVWET,

HFHEMZEZE

ADI &9 E 2 FIERBRDTR CERWE ST T £9, ULS iTbhnh L9
TR, ZHZELEFENOLOENEIZBAZGH LD TRIEY F—Z /L TEZX LD
WeEESTWET, ADI IZAEEEVHIT THRLRENWS Z LT, ADI L) E%E%E
> THEDRNTT A, UL K9 & ADLII/ NSRBI/ D124A 5 EBVnWET,

AR A -
i HERLD f5e i TH BN R MEDY ADL &9°% &, UL ULS 13% 9 TIHRWO T,
HELWNTY, UL ULS ey Z b, BBEEROKERICE D ERWET, &l
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MOHELGAEITIITE SAE S THIERWDY (BFEHIERREY) | 77U 22 FMEIZ
EENDHE INH A—| (folic acid) TITBEHERO UV A7 NEEDH E W) FENH
HWEULS O FmSSb L EBnET,

SEHEMZES

W A FEIC LY, BT D ERWET, Wbd, IR, Zfd, 1
HEMERR BRI U725 B0y & B F RO L KBRZ DR UGN E D 2 & T, i
AEMEENEINTEOND L), T aA VT VI Uk g (3
TR 5-AF T F T RaBERORY JVEIUVEE) ol tuxExFE L, 2
DT TaANE ) INHEIVEBETIEIULS RS CThd & HNWET,

I

EZEEMESR

WFFEHEC UL IZ LR o 7e DI, 4 REREBULETED b T 5 UL 73 5 DI
L. BIENHTLS AEELHY 2D ZLZMEL, ADI LLTWEZALH5
DT, TVEYRSENRDIUE, TNEME I RE L EWET,

AiEE TO WG (REEI VT T L) OO T, h—F VEIE & FREEIEDRE
MHoT2NEFLET, TORNLEZET &, BONLE R ERR 5 AN &
LHH T, BB DA ONAEICE L THED X 9 RBA0 L biEmT 2 XLERH S
2 LIVERFAD, WRBRTL X I D,

0

AREFEMEE -

ADI [T o5 NOAEL @ 100 43D 1 TREDEHANE S DT, ADI %4 5 I3
LD TIERVA L BNET, 7272, RFETUEED UL L biESHAaRH5 L0 5 2
ET.MHMELWEZATY, I UL R E LW BHELH LD TIERW N E N E
ER/ANE iR/l S VA S

FHEEMEE
UL (29257 ULS (2T 5%, HARELITRO THLaHMliz D 7= 523 K &
WET,

AT S

BB E & L CTid, NOAEL 233%E T& 72 & XX HOI 7»6 ADI # 52 &
ZDkFIZHOI IZNOAEL &iE > THERENEO LN TWRWEZ W) ZEHED
T, UF2EZETHENH LTI T, ADI TEWOTIEARWEFNE LT,

FERLD
BV O FEHCOWT, A D L ZADREE LT, MM HEREEDE £ &
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SHETWZWTEY £, IALWTL X 22, #HETEBEVWZ LET,

[E4EWG L]
FHRED

HERTBEOFEE R TIE, Bk L B0 | RmEREEEHIC OV T, RO X 2icEinT
WET,

(1) ADI ®&EIZ. b MIBIT AL vk 55 LOAEL X% NOAEL 4R
LU FE S D DDNEGE T H 5,

(2) b MZBTDERIZE VT NOAEL 2233 E TE WAL, HOI & FZ5REhY
DT — RGO TRFT 52N TES,

@ HOI 23, EEEW D NOAEL 7Lt 72 Z 24552 VTSRO LN ALV b
EWEE . HOI 2 ADI OFREDHRHLUCANWS Z L 2 AR L5,

@ HOI 23, EBEW O NOAEL /bl e 2582 AV TROD BN ALV
RWEAITIE, EREWICEHIT % NOAEL ORHLE R 2 HEELOE h ~DIF
PEERRE L, AT 5,

(3) & FBIUERBMIZEIT 2HMAOMIICEB N THHEERENRD DR WEE
12X, ADI 2R ET HMETRNWEEZ D,

ZDEIZOWNT,

(7) (2) @ Te MZBITA2HAIZEBWT NOAEL HENRRETER0WGEE LT,
JEIE 8 I2B W T
- b MIBT2AEZENFETERWGS
- AEREIZET o WMEN WIS
c EOHEITH B H DD NOAEL <° LOAEL OFFEIZIZE L o> T2 56
DERENTWETR, AWG & L TR 2 BREWVLW = LET,

() (2) 122\ T, HOI ZHAWT=B LWEZ D72, FRERG 2 BHEV -
LET,

(7) (3) IZ2WT, b MZBITLIAFEXENRDLNT, HOL 23K 6N 055
Th->Th, HOLIZHAS < ADI &R ET DTN WD T8 720 £9T
L X 270, HEZ BN LET,

(=) ZNUSNDEGET, ELATARELE, NIEKTARETRVWGHEIIISNWETT
L X 927

FEREMZEE

FEARHNTHATBEOFEH R TR E BNE T, FHliOXIR & 7 558 EH, (RE R LI
KoTE, FEHRITHUTUIELRWGEENT T2 L0 LNLEEAN, £D
LA, m—ARL I —ATEZDNENDDH & BNET,
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<N O Ot W N

OHREEE
(7) IZ2WT, b MR TR ERIMCBWTHAEERZENRZD LT, TD
HRIZBT A AEREN EmY ThHIULFNTOWL & BnET,

HHEMZEE

REEIUEETIE, BEROERLV S, B FOMAZEL L TWET, By
EHL ETTEHYIFBR T, b MIMFT L EMEREEZ TFRI-TLEI>ZEHLH Y, S»
be h~OIMFITHED LTWETA, B THEZESHTONTH, B FTHTW
AU, B hOTF—F & o TWET,

F7o. HOL [T CEUTENTZWTERE & nET,

A E =
WFEEECTIE, HOI O X5 RIEIZE B O &) EAF LT < FIHBHE
DTIFRWE B> TWnE LT,

3 oL, HEEERSBEEIRIN OEEED HOI 22 /-L LTH,
WCAEZBE L SR ZTHOTIIZRNWZ Lv6 HOI Z4R4L & L,“Cjw')(b
1% ADI i3 NOAEL X3 LOAEL 7263k 515 ADI L B2 EETH S
2L BEUE FomRIZEIT S NOAEL Xid LOAEL 7263k 515 ADI
KV HWBFIELS R LBAONDEETHL I LICHET D, [HHER
&L VEIE]

FHRLY
MBI E LD, FTHROLIIEESETWELEEE LN, WARTLLE D
yARN

HER LD

KERZ, A0 L ZADFHE LT, MABEHREEDOHKE (HOI 726 ADI Z K
D) EEETWEEWTEBY £33, THOL 225 ADI k5 7>, Xix THOI
IZHOI & LCTRd ) BNEWd, HRGFTZ BBz LET,

[554EWG L]
FERELD

HOI ZFHWA Z LN TE D56, MiFE1 00 EBY . THREZHE & L CHOI %
HAWBERIZ, HOL 775 ADI #5383 A D TiE7e< . HOI & L THEimd 2 ik ikmm
N=h, ZHETIZ THOL &) HiEZHAWTCY A7 IO R EZ1T > TN &
R0, FAUTHEWVGTHE DS EMEIZAE D IZ K 2B FREMER H D Z L 722 EOBEH G, HOI
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0 3 O O &~ W N

TOREEmIZATHOTIZ, HOI ZHWT ADI 2% ETHZ L aHAL Lz, | &, HOI
6 ADI 23RO D Z EDREINTWVET,

—J. WHO & [FF4 FIREREO®RD 7] [Tk 1] TiE. Moreover, given the
substantial differences between the methods for setting HOIs and ULs, it is
preferable to specify HOIs as HOIs and not to refer to them as ULs. (p114) | (HOI
IZFHOI L L TURL., UL EREHERWZ EREE LYY, ) &SN TWET,

HARTBED TH TR A LWAE S, WAHARTL X 55,

fARREMER -
HOI Z VT UL &9 % LRI USRI W EZ X ET,

FIREEFHZE R -

HOI 2L LTk 55 ADI L. NOAEL 753k 5105 ADI & e 2T
HDHEVHELEEVRHIVUL, HOL »5H ADI 23K D T EEWEd, 7272, HOI
Xt MBI A EEZENH TWRWNE VI FHETHWD LERINTNDHD T, iFE
BEOREE WSS TIHRALT2E R H Y £,

LEMEMEE
HOIL ITEH B ERETIIARWTLE Y26 1 AT oERETE I 7-fETL
L 9%, HOL IZAMEEMICET457—4%TL X 94, HOI/ZHOI & L T/RL., UL &

MR 72N EREFE LV, E NIRRT E BnET,

(ZE)
<WHBHUREE (k¥ >
H6  AinfREER AR

72721, HOI ##x 2BMETELICHEXELISEZ T O TIERVWZ &6, HOI
ZARHLE LR 55 ADLIE NOAEL bk Hbins ADL L BASEETHLZ L. B
L0 FERICEIT S NOAEL 2 HRD 55 ADI LV HilE IHME< 2B & 2 b A FElE
ThodZ LIIADRETOIVNERD D,

4 ADI #FZET HERCIE, MAOERERCHFIEOEDIXTL X HEEE L,
AZT TV AP ELNATMEAZEHRL, £H27E $H2 13 b R
BUI2HA] OEICBWTIHMES N RLOR K EEZEE 2| B
BRMEEN T OVERHD, 2, B MNIBITHLER O LHE - HE
BEOHMIL, & MTBWTHE SN 72 NOAEL X3 LOAEL & HesgAgryv
GEanE\WZ CICBET D, [HBHNEREZEL VEIE]

FHERIY

8 THARAOEFERIEAE (2015)] TlE, MEEFHvEE), THEE) T THXE] LShTnb,
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— X HOFEHIZ DWW T, fAEEREED Tk MBI A EZEE 2 TRAWIZ
P AAT O A, FORE ) X, 1 EEETHD, HIfRSETWEEEE L,

F7-. Te MBI 2 HER] 1o, HEEZA L, BFERULEIC O W TR
WIS TWeEExE Lz, MR E BB\ LET,

FHERIY

WARE (1 oH) TAZT7F VA ITHOWTH, fomE L FEEEIC, A~C D%y
HEITWETTL L I D TOHA, ENICELETI00F, TOREFITE > THRR
HZ LR ETTL X DM,

Fo. BIZIEBEHMEICESNTZAZ T TV RT3 L . A FHEIC o8
SN2 RCT ICHET 2 Xhdbr5a,. ELHEZXIVEMATREITLLY . 1
2L > T, LR EEBEET HHLENRH TS D0 EFLET,

A RFEMAES

AZTF U ATIELMM L DRERDZELHEIZHOWTEAM T2 LTHESTL TH
HDOTA~C OGFEIINEIRNWEEZZET, AXT T UV ADOFERIZRCT @ EALIC
mHEBEZET,

FERELY

WA (228H) IZ2OWT, BefH. NEFREBOREIZONTIE, 40& 2
ADOFLETIL, A PER S EOHRF: HEY 22 2R L EHHAT 2 0E R HDH | & S
HTCWEWTEY 308, I8R5 &5 20, [REEEE &7 20, X
T a0 baEH, BB ESOVNEITSWETTL X 90>, R Z B
= LET,

[ 4EWG XV]
FERL
FROB% 725, ADI 2% ET HEICIE. b MBI 2MAEZEE 2 TRAEMIC
P 21T 5 3, F OB, FAOE RERSCHIEDEDIXL DX HEELZE L, AXT TV
VANLELNTMREEHRL, £/2 154 3 b MIBUUZAEEXEOMA) DIE
IZBW TRl S N2 A ORI FRIKEL B E 2 | WYRZ AR E AT 2 MR B
%o Flo. b MIBTLMEESCEREOHIL, b MW THE &7z LOAEL
XX NOAEL & BTN Z ENZ N2 EITEETHLER D D, | 1220V T, 125K
(%) OBRERIDOE Z FH1X, WIRTL X 9D
(%) MEATEEOfREFE CTlE, Zaffdk (SF) LS TRV £, BEOFHEETITIA
et (UF) &t L2bobdbo 9,
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A REMEE
SIRIIRFE TN, W e U CGHiid 2720 SEF REWEE X £,

MHHFMRZES

TR E OB SO, ZOfthfax 7231 K T UF XRD HX&E Th o> T, #EECH
TRELEVNIDITHE Y BETILILETROEBNES, b UMRENE Z > 72854
%, SO LITR > THDH Z ENEETT, HOPFICHIEESCHEZEZ AN T2 &
FEETTN, TAN UFICHETL Z LI320WE ST 20 ERH D £9,

FKERS D UL 2RO 5B, UF L LTCT 740 b TH 5 100 (A 10, FEHEZE
10) WD ERBENE T D Z EnNERMEN T ET (WHO @ T3R5 FIRIERE DO
D) . ThPL, KEMSTIEIUF 2RO LBRCEBEST XL W) T &, 2O
DIEEV TL X 9,

LU, I BE3 23RS T,

[3) ZRfREIfEE R EE2ERE L, 100 (FEZ 10, fE{A710) 2R L 45,
772 L, BRFEL 100 IIRED O TR, LIFO &R0 #EOMERBRT — X
7 EhEE 2 CRIET D,

O b FORBRT—FEHWL5E, BEEZBET HIMNET R, EREEZBE LT,

TAAELEMEE ) DR 1~10 ZHW 5D,

@ HFEBIAR TG, SRR N EE A2 T A BV T, 1

ZHOERIKG LR Z 2% 1~10 25,

@ LOAEL #%EZ ADI 58 E T 556, IBMOL2FE 1~10 ZHV 25, |

Lo TEY, ZHEIZL > TUINE R SF 2RO TWET,

TEDD, KEMBIERNINDOFHI DA, L </NE72 SF Z WS bl Tldd
D FEHEA,

AREMES

KEADYE, FEOERE L UL MWGE03H Y . £D%ETH UL UF 23K
E L2 TN T 720G EIZiE, UL MEIRESCHEREISTN b OARELTLE D &
HEELLTLEIDOT, L LAHERESHLREZER T OLENDH LD TITRWINEEZ R
£,

HFHEMEE
FRESCHZEOHREE T, BHICAN T EWn) Z et BnET,

LEMEEE -
EFREOHEMEZEDOWOND LB, VEEZHEICVNTELS Z EN Y7 E HunE
T, ZOXHfEL, —oTOWG ORETEDS LN E BunEd,

79




© 00 I3 O Ot B~ W D

S = S S
W DN = O

A RBFMES

WHO @ EBEFROHFR FREREOHRD ] THhibhTnb kHic, AZ—Fh
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<WHBHUHREE (k¥ >
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728, ADI ZERET HEICIE, & MBI DA EHE X TRAMIZEHMEZIT 5 23, D
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FHOKER IR E 2 | WO R A AT A ERH D, F. b MBI NEESE
HEOHPHIL, & MZBWTHE &z LOAEL X3 NOAEL & H#AT VN Z ERE W2 &
ICHEETAVNENRD D,

5 H2F 2 12 (KANERE] OHEIZBWT, [LFRBREHIH A FIE
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HREE LV THRE~EIE]
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7 FLIRL R R RELE, milimE ISR SRHINE, B ToOREMIC
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AWTEMICBT) 22REMTT D, [HBNHREEL V) THRIE~EIE]
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MO EREA R ET D56, BlxiX, AD EIRMEZ/NEIZEH T 25812,
EOXHIZHEATRETL L H D (KE, RRIECORBSIIAETLE I D)
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