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Lancet 2017; 350: 2050-62
Publshed Online

cardiovascular disease and mortality in 18 countries from
five continents (PURE): a prospective cohort study

Mahshid Dehghan, Andrew Mente, Xiaohe Zhang, Sumathi Swaminathan, Wei Lj, Viswanathan Mohan, Romaina Igbal, Rajesh Kumar

hatib, Scott Lear,

Edelweiss Wentzel- Viljoen, Annika Rosengren, Leela ltty Amma, Alvaro Avezum, Jephat Chifamba, Rofael Diaz, Rasha
R Anis Safura Ramli, Pamela Seron

Patricio Lopez-Jaramillo, Xiaoy Gupta, Noushin Mohammadifard, Nan Gao, Aytekin (

¥i Sun, Andrzej Szuba, Lungiswa Tsol ndreas Wiel in Yusufali, Koon K Teo, Sumathy Rangarajan,
Giles Dagenais, Shrikant | Bangdiwala, Shofiqu! Islam, Sonia S Anand, Salim Yusuf, on behalf of the Prospective Urban Rural Epidemiology

(PURE ) study investigators®

Summary
Background The relationship between macronutrients and cardiovascular disease and mortality is controversial. Most
available data are from European and North American populations where nutrition excess is more likely, so their

2017 applicability to other populations is unclear.

See Comment page 2018
*Investigators fistad in the
appendic

Population Heaith Research
Institute, McMaster University,
Hamilton, ON, Canada

(M DehghanPhi A Mente PhQ)
X Zhang MSc, Prof K K Teo MD.
SRangarajan MSc
S1Bangdiwala PHD, S lslam MS¢
Prof § Yusuf DPhil); Department
of Health Research Methods
Evidence, and Impact,
McMaster University,
Hamilton, ON, Canada

A Mente); St john's Research
Institute, St john's National
Academy of Health Scences,
Sarjapur Road, Koramangala,
Bangalore. Kamataia, India

(S Swaminathan PhD); State Key
Laboratory of Cardiovascular
Disease. Fuwai Hospital
National Center for
Cardiovascular Disease, Peking
Union Medical College &
Chinese Academy of Medical
Sciences, Beljing. China
(Prof WL Ph, X Liv PhD)

N Gao BSC. Y Sun MSc): Madras

*? " Methods The Prospective Urban Rural Epidemiology (PURE) study is a large, epidemiological cohort study of

individuals aged 35-70 years (enrolled between Jan 1, 2003, and March 31, 2013) in 18 countries with a median follow-
up of 7.4 years (IQR 5-3-9.3). Dietary intake of 135335 individuals was recorded using validated food frequency
questionnaires. The primary outcomes were total mortality and major cardiovascular events (fatal cardiovascular
disease, non-fatal myocardial infarction, stroke, and heart failure). Secondary outcomes were all myocardial
infarctions, stroke, cardiovascular disease mortality, and non-cardiovascular disease mortality. Participants were
categorised into quintiles of nutrient intake (carbohydrate, fats, and protein) based on percentage of energy provided
by nutrients. We assessed the associations between consumption of carbohydrate, total fat, and each type of fat with
cardiovascular disease and total mortality. We calculated hazard ratios (HRs) using a multivariable Cox frailty mo<
with random intercepts to account for centre clustering.

Findings During follow-up, we documented 5796 deaths and 4784 major cardiovascular disease ever  Higher
carbohydrate intake was associated with an increased risk of total mortality (highest [quintile 5] »s ' 5t quintile
[quintile 1] category, HR 1.28 [95% CI 1-12-1.46], p,,,=0-0001) but not with the risk of cardiov=" .ar disease or
cardiovascular disease mortality. Intake of total fat and each type of fat was associated with lower = of total mortality
(quintile 5 s quintile 1, total fat: HR 0.77 [95% CI 0-67-0-87], Puw<0-0001; saturated fat. . 0-86 [0-76-0-99],
Pun=0-0088; monounsaturated fat: HR 0-81 [0-71-0-92], p,,.<0-0001; and polyunsaturated” HR 0-80 [0-71-0-89],
<0+ 0001). Higher saturated fat intake was associated with lower risk of stroke (quintile 5 _untile 1, HR0.79[95% CI
0-64-0-98), p,..=0-0498). Total fat and saturated and unsaturated fats were not sig" untly associated with risk of
myocardial infarction or cardiovascular disease mortality.

Interpretation High carbohydrate intake was associated with higher risk = stal mortality, whereas total fat and
individual types of fat were related to lower total mortality. Total fat and types of fat were not associated with
cardiovascular disease, myocardial infarction, or cardiovascular disease mortality, whereas saturated fat had an
inverse association with stroke. Global dietary guidelines should be reconsidered in light of these findings.
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JE (butyric acid) C4:0 ohk
B8 (caproic acid) C6:0 chiE
SZF8 (caprylic acid) C8:0 l
2Xfs (capric acid) C10:0
BHE: (lauric acid) C12:0 <5t
RS (myristic acid) C14:0
I=HEE (palmitic acid) C16:0
1EiSES (stearit acid) C18:0
I=HEHES (palmitoleic acid) C16:1n-7
HER (oleic acid) C18:1n-9
F5HER (linoleic acid, LA) C18:2n-6
wAEDYIEES (arachidonic acid, AA) C20:4n-6
TER#RER (linolenic acid, LNA) C18:3n-3
“+#A)MEER (eicosapentacenoic acid,EPA) C20:5n-3
BRAEE (clupanodonic acid) C22:5n-3
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1974--2014 2014--
Evolving hypothesis
i
}
Dietary fat JSaturated fat Nutrients
TPolyunsaturated fat LSaturated fat Foods and dietary patterns

TPolyunsaturated fat
Not *carbohydrates

¢|§ =

Y J,DL cholesterolis a smgle lipid Non-lipid factors are relevant, for
Blood cholesterol LDL and HDL fractions m?ker; many other lipid parameters = example, blood pressure, thrombosis,
are relevant (HDLc, non-HDLc, cardiac rhythm, endothelial function,
cholesterol to HDLc ratio, triglycerides, inflammation, oxidative stress,
apolipoproteins, and LDL size) glucose-insulin axis, microbiome, etc

More research is required
J

Y | ‘

Coronary heart disease  Coronary heart disease Coronary heart disease

2000- FEANITRY). ¥ (BHCHDARE, BERA4. HREMICHDAE.

Nutrients 2018, 10,39 BMJ 2018;361:k2139
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Circulation. 2017:136:e1—e23.

Isocaloric substitution of SFA by equivalent energy from

Trans fat (2%)

MUFA (5%)

PUFA (5%)

Carbohydrates from refined starches/sugars (5%)

Carbohydrates from whole grains (5%) .;9-

35 -3 -258 -2 -15 -10 -5 0 5§
Changes in Risk (%)
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Circulation. 2017,136:e1—e23.

Total mortality

MUFAs, 5% of energy

PUFAs, 5% of enengy

trans fat, 2% of energy

Cardiovascular disease

mortality

MUFAs, 5% of energy

PUFAs, 5% of energy

trans fat, 2% of energy

Cancer mortality

MUFAs, 5% of energy

PUFAs, 5% of energy

trans fat, 2% of energy

Neurodegenerative disease

mortality

MUFAs, 5% of energy

PUFAs, 5% of energy

trans fat, 2% of energy

Respiratory disease

mortality

MUFAs, 5% of energy

PUFAs, 5% of energy

trans fat, 2% of energy
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 Mediterranean Diet

 Paleolithic Nutrition
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Gut Microbiota from Twins Discordant o usmasonne
for Obesity Modulate Metabolism
in Mice
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 REVIEW

 Functional interactions between the gut
- microbiota and host metabolism

Valentina Tremaroli'” & Fredrik Backhed"™
] E %
:
. The link between the microbes in the human gut and the development of obesity, cardiovqd \ abolic
i clearer. H b [ the coppR community,

gut microbiota has on host metabolism by impr
compounds that alter host metabolic pathways. Through incrg A\
I actions between the microbiota and its host, we will be in ab “.\. "

FIGURES IN THE FULL ARTICLE
Fia. 1. Reliable reolication of human donor

Facids (increased in Ob),  RELATED ITEMS IN SCIENCE

A W. Walke, ]. Parkhill, Fighting obesity
a  with bacteria. Science 341, 1069-1070 (2013)
DOL: 10.1126/ckence. 1243787

ption of saturated fats and upper tertile of fruits and vegetables but
the upper tertile of saturated fats and lower tertile of fruit and vegetable
e results reveal that ible and modifiabl between diet and
host biology.
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- C - HFD_A -+ HFD_ B
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Age (years) Age (years)
High protein intake -> tigf1
Short term effects i
| > Increased risk of
(Accelerated growth, early adiposity rebound) adult Obesity

@estriction -> early lLepD

Long term effects

(early |Leptin -> Leptin resistance -> 1 adult leptin and body fat)
Int. J. Environ. Res. Public
> Health 2016, 13, 564
0 2yrs 8 yrs Adult age

Plasticity « mismatch » Inadequate response to new challenge



)81 BRilRF e NS ERE T
i3t , 102 AR ERERE S YA
B IRAEZERETS,

Am J Clin Nutr2015:102:1096-103.

/ /7 Methionine

SR
i

< .
\  High protein cow’s
milk formula

¢

Insulin ~—.'

v
IGF-1

—_——

v 7
Leuci /== == rX
e”‘ie‘ mTéRCl d EE[I]E'\Q’ \%
Adipogenesis 12':; ﬂgﬁlﬂ

ARZERY,

mEE |\
| ¥ |

/ N\ / \
@Y (D)
&) _._ .
v n)LEH=.zE: E )\ foa L <
s nit 8 = B8 EH172/\ 8 == W
Threonine
BT
Phenylalanine + T~— <
tyrosine/\/ 200, ~ '7\(;ySllne
/"/ /\’ ) ‘< \\
0 8 N 1 //. ﬂ ‘ \\b \
Tryptophan £__ ‘/'/ / A
0.6 {
g’ Histidine <\ , %
; 04 \ /
2 L. /
" oz] ~EEAH
02 \ / oy A EEI\ —. )J Lysine —Isoleucine
——&—— Breastfed
0.04 \ === Formula low Leucine
: —#—— Formula High %ﬁ@z&
—&—— Cows low - ,
—_— . ( \\ Low protein (
0.2 ) i i , 'Cows High Breastfeeding |l— —/—» o s || ::;gi\:: :
0 2 4 6 8 10 : X
A 5) ‘
ge (years) Leucine Amino Scids

Leucine Amino acids

l

Insulin — ;f

IGF-1

mTORC1
Excessive Adipogenesis

Leucine



Fractional DNL, %

16
14

12 1
10

o N A OO @

SRSV EHATIEISR S A

20 |
18 1

Fractional DNL, %

low-CHO

high-CHO

iRZIKIC S HIRI BT AIEBS R S R RO RSN

R NTGRE D R E BRI 9=

30

25 |

20|

—e&—Fructose

~# ~Glucose

10 12 14 16 17 18
Time, h

JAm Osteopath Assoc. 2017;117(8):520-527



BEAREORS

IWESVEMERSE



A

2 SR

ol 5
B peEEieEER

CM (ZLBEfRL): IXBREXE
ﬁ%ﬂPB’ﬂTGiﬂé%,

VLDL(HR K ZEEREER): =8
B 3Z 3% IR 1 (BT A& RR) TG
T 5;

LDL({E = EREER): ¥BE
B2 M AFRE = 2 AT 4E LR ;

HDL(ZZEEER): 1§
48 £0 fh Y BB [E] B2z [21 AT B 1K 35
38




&\ OV o T
oL IR A F B

tyl CoA =

H:F H r_ ‘Cholestero synthesis Lipoprotein synthesis ‘

IEEEEA R mmoMfffi%—

Cholesterol <~ @

LDL recepto:

Plasma
compartment

Bile acid biosynthesis

Bile acids g 345

pper small intestine

Enterohepatic (|
circulation |

 >Sterols
Chylomicrons

7L BERURL

Bile acids

v Resins

Terminal ileum

http://depann2000.com



H=ERRY S Rl

| y ﬁ Syndecan-1*
-oXidauun

Acyl-CoA
Fatty :

_.acids

AERRER

| ApoClIl
ANGTPL3

Vi s

HNBBREERAEES
IKFER

http://cybermediaservicesdigitalmag.com



TCimmol/L)

—_
()
S—

HDL-C(mmol/L)

2 - (b)
4.1
4 F
39 =
38 E
37 -
36 -
35
34
33 ! F : ?

3-5 years 6-9 years 10-14 vears 15-18 vears

Age groups

1.6 (d)
155
1S [ -
145 | =
14 E
135 | :.'-
13 | =
2§ |-
12 |
1.15 : : : 4

3-5 years 6-9 years 10-14 years 15-18 years

Age groups

i JLEMIEEMIS R

1.2

0.8

0.6

0.4

0.2

/

3-5 years 6-9 years 10-14 years 15-18 vears

Age groups

3-S5 years 69 years 10-14 years 15-18 years

Age groups

Pediatrics International (2009) 52, 472-479



4

- IERENDE
Z:Eﬁj\%kjéj}j_;i: 9%*\ i.%;:l:u\ 4= =

- RREMERR:
~ BEMERSEN/ESHERFEEFR, WRRESERE
@;EEHE == ERIES
- EFRMREREM. HE&ME’JL1§1@@?
- RIRER.
- BRMEMEERS:
- R SRR ANAEEE. FERm. FRIRIIBERMIEE. AHAE
*D"RHF RIR)
o TRAEEPRE RN, ADEDA. 5. 8
- ZYPANER A=, B-2ARERTR. fHIVEEBESIDEIFIZE,
- RIRFEIRE

bas
2

=3

T

XA o



HE TR AR TRPE HEEEH MiERF= IRARRI | &R
R ix = ZLEER ‘
*ﬁ[ﬂlﬁ LPL;}EJZ&\ 9| EELEIER H%E?%1 E@Ey
, : CM RS | D o
I8 | iR, HOL-ClEfE| ( EE) AERRIMEESS, | 1/BA
I =, - 3 =
RIRIEapOCIR | opocms LN
Pz
la |REEEEREE (LDL-REFE  |LDL ez 1/500
(B |[ME; LDL-CE mblE, IRREE | 45
B |RiktER&ES |LOL-RIFH] |LDL+VLDL e 8, FEIR
R (RSIEE apoBi¥%Z  |DLciTeis [T 1/100
i POREREBAS |apoE2& AR (IDL ey R EEBE,
= . = — 1EGI s by % | 1/75
EHIMAE 15 TGHRE, HDL-CR&(K ERERRE
RS HIH= VLDLEE |VLDL - e
IVEY e _ iz X 1/1
B M. S om crs |on RO /100
VLDL+CM BRI
BHAREBSH M= PN oo
vm REVERHES[IDORE cmoss, i | (FR)  (mem mewsk| o0
e Nl eSS Bl (TR




CMAJ 2007;176(8):1113-20



&Y Y > B nta/\ Sk
&) & RRIEMERE DR
ssamesey RELESR pEAREY EHEF4 S ISAESA [RZNETS
SEERELE

.  TCFILDL-C: SATEBHERS6ELL; RATH
sistmE [OUROWY o (e e HEM2ELLE. HEm REF BTEOTH
ERSILEE e RO oo FIE. REREMBORERCROMELRRS. £

= ™ SR4SBFUEFFILS00,
rmzpne  APOB (OMIM - TCHILDL-CHTE, SEHER2-3RIE, B,
S L44010) REIRE o RN I TH. SRR S OMES.
SERTT ot BIFEAL/500-1/700,
HREHRE  ARH (OMIM o TCHILDL-CRRHHIER5-6f&LL L ; HEME. R,
HRIEER 603813), MREA g AE  FEOEBRESMGHHESONER. KR
it (s 1§, EBERAFISardinia.,
SK/REEH  LIPA (OMIM g DUE RRESEEITEMA, KRR INHS. B0,
JEEIESESN" 278000, 278000), Ib@g JLE EEZ%, BT%LHET. BEEERERIAS
T HEpEAEEEE BN IERME. FFRRARATREL.
EEI O eosae, ATPEE MEALE. DFSSENEESREN, BTE
o) ey BEEICS JUEN  BKTI0-100; TCHBEHE. FMREAIER
= 00), RARSE oo . Bk, BEE FRTURE.
faEiE(E

PCSKOEH g’gf?*;z)(cjﬁﬂ,'ff@ o VEEEE Lo TCRILDL-CTIE, MMMER2SEE. HEm
B Sty PEVE saEgsKo YRR, TE. hERREMRGREEN SO MER.

ESb1



‘l{ 2oy \\{J :.'// (f )\\\‘,/ . ':J-‘l .
&) RRMMAERES

RLEH B RIREFRS BT =
Ceq e it

LPL, apoCl Bl A, 255 RERF
RIRMEFLEE oD PEEEIBERE. | oy I9UE, RRSSARBERG; SIBMR i

T Gl - ==(= (o] %35, TGAFAELO mmol/LiLE. Kimes
608083) .
AUET.

sty LPL apoCll,  BREEEIEES. TCHEREEF R, HDL-C/KERHME; ABF
sh—gee APOE, apoAS  HIREHCI. JUEH  REEA5%-10%, BROMETR. B
FTETE (OMIM 606368) E. A5 WERRR. SRR SEREAE,
=l == Bt
o apoE, IAMGA o 5/ 543 TORITCH, HDLCIE(E, SHEKAE
e = FRnndS B, BILAIES; MECREERIGE.
BARESmE

BRI AERS. IGERASESREHE, TCRITGRAIRIHE,

A LPL, a. OCII, S > S - > —_—— S ~
RIS apoclll Cetp, FIREECH. oo SURAIEESITGRITFT, AR AR
== . ’ B[EfE SE 3510420 SESRPEERLE - ST
mE  SEREE el B, NL%-2%, SREEENE; 7573

Eeay= LREBE LR A EIB0% A,

EAMES . . s U SRR I B R, FA
AU RemRE 1T ¥ AR ToriE. ABEAREIEWRS, $91/1000,



RRMEMERE DS
R R IERA

ABCAL1, apoA-l. EIEEHA-

K=%EIE LCAT (OMIM

EHIME 600046, 107680,
245900)
KEZEREEHIE
- MTP(OMIM
ﬁﬁa% 157147), Bt
N RS T

FiE4E(KB apoB (OMIM

FEEERMYE 107730)

[R&MHERE+ SLC2 (OMIM
ERIR W FERS 601295)

PCSK 9& PCSK9 (OMIM

FPHI53E 607786)

ISPBSAEAEE || s
RSRERLEE )
A

MRIATG

fEEmE U

e LD
[B1R7 kR
HERYRIE 22 LHA
=2V

BIERR || =
RESKO JLERR

HDL-CEER/), AR IEEEEEER
&, HllmtkiAEEeEMm K. MBS
K, BfesEElERE. ZRMEEHE
T, BEREBREFERE, XREN.

B-RIEEHRZ, PERNRKAR, RREI4HRE
1Bz, HFNEIAMNEERRSE. &F
FU.

e FRIKUTBIEERMIE, REFIE
REER, ABERREI3A.

HAE RIS VKRB IR A& ERERRSHIEETS,
FINE) LERKES.

LDL-CFlapoBEZEE T, KEDMERSR
TR IXUBS BRI



v, \ Y / \J
(%) | * ) BRECE ) 2K
TP s 2 WHOEPMERD R

ICD-10 Version for 2010

Chapter IV Endocrine, nutritional and metabolic diseases (E00-E90)

-- Metabolic disorders (E70-E90)

-- E 78 Disorders of lipoprotein metabolism and other lipidaemias

E78.0 Pure hypercholesterolaemia

Familial hypercholesterolaemia
Fredrickson hyperlipoproteinaemia, type lla
Hyperbetalipoproteinaemia
Hyperlipidaemia, group A

Low-density-lipoprotein-type [LDL] hyperlipoproteinaemia

E78.1 Pure hyperglyceridaemia

Endogenous hyperglyceridaemia
Fredrickson hyperlipoproteinaemia, type 1V
Hyperlipidaemia, group B
Hyperprebetalipoproteinaemia

VLDL hyperlipoproteinaemia

E78.2 Mixed hyperlipidaemia

Broad- or floating-betalipoproteinaemia
Fredrickson hyperlipoproteinaemia, type Ilb or Il

Hyperbetalipoproteinaemia with prebetalipoproteinaemia

Hypercholesterolaemia with endogenous
hyperglyceridaemia

Hyperlipidaemia, group C

Tubero-eruptive xanthoma

Xanthoma tuberosum

E78.3 Hyperchylomicronaemia
Fredrickson hyperlipoproteinaemia, type | or V
Hyperlipidaemia, group D
Mixed hyperglyceridaemia

E78.4 Other hyperlipidaemia
Familial combined hyperlipidaemia

E78.5 Hyperlipidaemia, unspecified

E78.6 Lipoprotein deficiency
Abetalipoproteinaemia
High-density lipoprotein deficiency
Hypoalphalipoproteinaemia
Hypobetalipoproteinaemia (familial)
Lecithin cholesterol acyltransferase deficiency
Tangier disease

E78.8 Other disorders of lipoprotein
metabolism

E78.9 Disorder of lipoprotein metabolism,
unspecified
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Chapter IV Endocrine, nutritional and metabolic diseases (E00-E90)
-- Metabolic disorders (E70-E90)

-- E75 Disorders of sphingolipid metabolism and other lipid
storage disorders

E75.0 GM 2 gangliosidosis
Disease: < Sandhoff <Tay-Sachs
GM2 gangliosidosis: « NOS -« adult -« juvenile
E75.1 Other gangliosidosis
Gangliosidosis: * NOS +« GM1 -+ GM3
Mucolipidosis IV
E75.2 Other sphingolipidosis
Disease: « Fabry(-Anderson) < Gaucher < Krabbe < Niemann-Pick
Farber syndrome
Metachromatic leukodystrophy
Sulfatase deficiency
E75.3 Sphingolipidosis, unspecified
E75.4 Neuronal ceroid lipofuscinosis
Disease: ¢ Batten - Bielschowsky-Jansky <« Kufs < Spielmeyer-Vogt
E75.5 Other lipid storage disorders
Cerebrotendinous cholesterosis [van Bogaert-Scherer-Epstein]
Wolman disease
E75.6 Lipid storage disorder, unspecified
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e —— == - r~A s
JLE D FMREREREE

R TFE (targeted screening): 19924

ENCEPZEIY,

LRI SR, (21]2008
+ FilR2-10%

2L HERMEMERRKFEHFS, 25EAIREIEFARIKE, F
Bz L gilps/k3>F5) LERRT 3 2= SFRRRIIMAS < [B)FCEA BAEKIE.

- BEAHEERESE

- BRAROMERZIEEEEMESSZRIAE. XIE655 BIAIR)

- ILIIERZEEANF

- BEEEMH. SllE. BRBRUNRESONERSEEE

EiEEE(universal screening)

RELHE (cascade screening)

Arch Dis Child 2012;97:272-276



“\\:M “\\,~! = S At 3 American Academy of Pediatrics
mi:/\:a:t\ wintsn EMHEI Uﬂiﬁj:gﬁ (mg/d L) the National Heart Lung Blood Institute (NHLBI)
HE-12H | - N TENRE

- NHTENRE

- B T™AIERRS, M=SEEMmAg2)R

- — ZFEREEURE. L8YE. P 65 ZLATEM. 655 T
- RBTC 240, sEZEBABAIERS

- BERE. SIIE, 5& BMI (58500, RIAE

- BEFSXEEZE

- ZEHE

- 3E==Enon-HDL-C

— Non-HDL-C =40, HDL <40

941 % —=fSIMAS2IR

— YNERLDL-C =430, non-HDL-C =%45, HDL-C <40; TG =$00 (<10 vy),
230 (>10 years)
w2EAEINHAAR, EETIEMAE

- FNHITENGE
12 16% - N=REMAS2IR, [E2-8%
- BMI =3B58/91u

238

f

- TEiFE, [E9-11%
- SEEIMASHEN, [RE9-11% (B&RYbnon-HDL-C =$45)

J Clin Lipidol. 2015;9(5 Suppl):S93-S100
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2-19% ) LE O FMsREIZHRE (NCEP)

IRAEIK S &R SE =HEIME
(< 758%91L) (75-958731i1) (2958 713)
< 4.40 4.40 - 5.15 >5.18
VS (et =) (170 mg/dI) (170 - 200 mg/dl) (200 mg/dl)
<2.85 2.85 -3.34 >3.37
LDL-C (mmoliL) 490 mgy/d) (110 -130 mg/dl) (130 mg/dl)
TG (mmol/L)
- <0.85 0.85-1.12 >1.13
> (70 mg/dl) (70 -100 mg/dl) (100 mg/dl)
10105 <1.02 1.02 -1.46 >1.47
> (90 mg/dl) (90 -130 mg/dl) (130 mg/dl)
>1.55 1.55 - 0.91 <0.91
ARG | e i) (60 - 30 mg/dl) (30 mg/dI)
(IRFREE) (FFEE)

¥ BT 192 70FRARSCHEAISRIRARAF (LRC) aY)LEIASKF
ZEOMERFSEINTG21.70 mmol/lL, NEASINEE
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HEKF
TC (mmol/L) (20?)5rﬁ:|£d|)
<2.59-3.34

LDL-C (mmoliL) - 160-130 mgdi)

<1.70
TG (mmoliL) (150 mg/dl)

> 1.55
HDL-C (mmol/L) (60 mg/dI)

B2

HIZETRE (NCEPATPII)

IaH=E =g MIE
5.18-6.19 >6.22
(200-250 mg/dl) (250 mg/dl)
3.37-4.12 >4.14
(130-160 mg/dl) (160 mg/dl)
1.70-2.25 =2.26
(150-200 mg/dl) (200 mg/dl)

) <1.04
(40 mg/dl)

(3179)
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sAREgey REILESH 2'209 = 9\5— HEE% Z%ﬁ*ﬁ/ﬁ(%)(NHANES)
TC(mmol/L) LDL-C(mmol/L) HDL-C(mmol/L) TG(mmol/L)

FHP) IhRHE e EESR RESE S BEEAEE Rir IeHR=E #s
(86E% (978D (5480 (86E7 (988D (2687 (87E%H (8987 (95B%D

i) )  fu) {iz) (i) (V) (i) i) (V)
12 5.18 6.03 2.50 3.24 3.98 1.13 1.70 1.44 1.84
13 4.99 5.83 2.44 3.15 3.86 1.10 1.64 1.48 1.93
14 4.86 5.70 2.39 3.08 3.76 1.07 1.59 1.52 2.02
15 4.84 5.70 2.38 3.06 3.74 1.04 1.55 1.56 2.10
16 4.88 5.77 2.41 3.11 3.81 1.03 1.53 1.59 2.16
17 4.95 5.88 2.46 3.18 3.91 1.03 1.53 1.62 2.20
18 5.05 6.02 2.51 3.25 4.00 1.03 1.54 1.65 2.24
19 5.14 6.16 2.56 3.32 4.09 1.04 1.55 1.68 2.26
20 5.18 6.22 2.59 3.37 4.14 1.04 1.55 1.70 2.26

£HF1988-2002F HJREERFESEFEE (NHANES)EUE
Jolliffe CJ. Circulation, 2006, 114(10): 1056-1062.
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e F12hRE(R) (NHANES)

TC(mmol/L) LDL-C(mmol/L) HDL-C(mmol/L) TG(mmol/L)

TR cmmE s TEER BEEE S BE 0 BT EESE RS

(%)

(784 (94EF%> (S3EH (83EH (95ES (27E%H (73EH  (89E%H  (95EH

1) i) ) i) i) i) i) i) i)
12 4.47 5.47 2.38 2.96 3.52 1.03 1.48 1.60 2.03
13 4.71 5.41 241 2.98 3.55 1.04 1.47 1.53 1.93
14 4.68 5.38 241 3.00 3.57 1.04 1.48 1.47 1.82
15 4.72 5.46 2.43 3.03 3.61 1.03 1.49 1.44 1.79
16 4.82 5.62 4.45 3.07 3.68 1.03 1.51 1.46 1.83
17 4.94 5.82 2.47 3.13 3.77 1.03 1.53 1.53 1.94
18 5.07 6.03 2.52 3.22 3.90 1.03 1.54 1.61 2.09
19 5.16 6.17 2.57 3.32 4.06 1.03 1.55 1.68 2.22
20 5.18 6.22 2.59 3.37 4.14 1.04 1.55 1.70 2.26

Jolliffe CJ. Circulation, 2006, 114(10): 1056-1062.
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2-19% )\ EE P FMEEREZHNE (FRELH
IEAEIK [T =] SAEIE
<4.40 4.40-5.15 >5.18
TC (mmol/L) (170 mg/dl) (170-200 mg/dl) (200 mg/dI)
<2.85 2.85-3.34 >3.37
LDL-C (mmol/L) (110 mg/d) (110-130 mg/dl) (130 mg/dl)
>1.70
TG (mmol/L) - - (150 mg/dl)
<1.04
HDL-C (mmol/L) - - (40 mg/dl)
(BEAE)

thie ) LRIZAE, 2009; 47(6): 426.
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)= TC LDL-C HDL-C TG
BiEeE <5.18 mmol/L < 3.37 mmol/L 21.04 mmol/L <1.70 mmol/L
(200 mg/dl) (130 mg/dl) (40 mg/dl) ( 150 mg/dl)
WZFE  5.18~6.19 mmol/L 3.37 ~ 4.12 mmol/L 1.70 ~ 2.25mmol/L
(200 ~ 239 mg/dl) (130 ~ 159 mg/dl) (150 ~ 199mg/dl)
& 26.22 mmol/L 24.14 mmol/L 21.55 mmol/L 22.26 mmol/L
(240 mg/dl) (160 mg/dl) (60 mg/dl) (200 mg/dl)
PR < 1.04 mmol/L

(40 mg/d|)
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- <=2%: FNFRFIERIEIEA,
- >2%: BRERIERE, EIEAEERHECEEERS0%LIRN, HF

IRFNRERRIEHIEL0% AN, RIVIEILIEHIEL%LAAR; BEEEAE
I5HIE300 mg/dLAA.

- 1-2%: WISKEEEEH, BWEBEH. BRI OIIERZR

FRSE, BILAGERRIEINIRST.

- EBERENEESIE. OIERSHREE: KEEMBHNERE T

e, SiRfBEIBAERTIERSEENT%LAN, BEEEAER
H1E200 mg/d; REIRTIENMAIIES],

- BEEHAFTGHS. HDL-CRRE: IX|EIEE. EINARIIEDN,
- WTEYERTIAASHREKIAREEMASERIEEKFN, AIEE

{EREZYaTT

Arch Dis Child 2012;97:272-276
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e FBEERE MAEZSYN AT
19926ENCEPERIY, #) RIS ESRIN. BT 2008

+ FREMAS~105 LS (T Tanner IHALAL);

- TESEMESFEZMOMNERSECERN, AEIMNEEFRIRE;

- 8F LI LEEREREMESRE, KERTIAT6~120H/EMIKLDL-C/K
(T3 > 4.91 mmol/L (190 mg/dl) (AN E RS BE ) & LDL-CIKFE
{J5>4.14 mmol/L (160 mg/dl) (= M1/E. ABRE. ZHKikR&UIERSE),
o] & [ESChEZAYiaTT

- 8ZLATEEEREME, MLERIRTT AE, RBAEMKLDL-C>12.93
mmol/LEY, HYINFKiEMSIEERERMEAS RS T, ZEEETEY
By, FERIRLDLIENT. FFIRBESST;

- BHERR. SRR, SREORRE. RREOMERSE, LuvER
78 LIMEZLDL-C7KIE > 3.36 mmol/L (130 mg/d)ist, BIRE EZ54r&

ABIaTT.
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EeIE Rfr 2N

- EEEIREBAENEFIESEEER30% AR

- SRIBERHE T 7%, BKILAYI55%-60%, BEIR15%~20%,

-- BRI EITHI1E10%~15%;
-- N RS HN-3EARER M T El5,

. PES)L, BHRRLMSSHEROE, SRR RIEAR

o MFTGKFFEL5-5.0 mmol/L(130-445 mg/dl), FEEETIIINESERIE6

N IR AENEEEAEBN-3MSIHES, MRS FFTCELDL-C

Fre& A It 725254,

FOn-3AERRERIATT6 N8 ; ANERAMENNNA 4T,
TCEgLDL-CHEZ R INMfE TZ259).,

o [MIETGKIFEFES.0-10.0 mmol/L(445-900 mg/dl), ERIATY. AINBfE

RS EF

o MHFTGEEL0.0 mmol/L(900 mg/d)LALRT, FEHASM

FARZGaTRE E, ST IRIEITIETT.

FIRARSE, NE



| ES D ES IS AT I ERIRES

r— YRS
. TG, 3F nﬁﬂ‘é’ﬂ)ﬁ'{i,}l&
NEX HDL-CES IS
EESAE; || 16, 1oL
n-3ispEATe | TolAE |
B B, &R — |
RATGE  —> n-3iEHER
7 3 | ;
_I TG, LDL-
CIEE JEHDL S
= sth— y : mmo = 13 7<
%H;E:EEME ¥g }350325 mg/(lilll: Q&j:;_};;:éﬁ ’ BJ\E_IJIJ- C'EJ I
TG > 1.5 mmol/L i ;
TG > 130 mg/dL Jp-0-00-0 Pl =
TG 445900 mg/dL A TG, LDL- -_T W ﬂﬂﬂ_% %\g
CIEH Ly — e
l LEFS HDL-CE5 e T2
_ 4ERTTIURIE, TG, HDL, — 7
Yo 103 n-3fERHERI AT 6 TCIRALE HATGE  —— Mgk |
TG > 900 mg/dL ™H == ?ﬂ E— L
B [ETT N P |
C
I
x| N-3 BRI, TR
ULI’LSJ SMERERRSSEY, 2Rk, IR
i
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S EE SR IR AT IR
INEX: WHRFE 15-18%

18
16 -
=l
g 14 4 Type I/lIl HTG;
E 12 - EST: -4.9 mmol/L per y (-6.1 to -3.5, P <.0001)
[
> 10 -
.
Q -
=z 8
-
8 6 - Overall; EST: 0.3mmol/L per year (-0.5 to 0.2, P <.0001)
-
2 44
I= Type IV HTG; EST: -0.2mmol/L per year (-0.4 to -0.1, p=0.02)
2 - Type Il HTG; EST: 0.0mmol/L per year (-0.1 to +0.1 p=0.54)
0 T T T T
0 1 2 3 4

Years since diagnosis
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AEHIREE S5 ZRMERR (cholestyramin, BIERR). EEIH (colestipol, [EiET)
. ERHEL (colesevelam) &

- EFRHNIE: SERES. MHEXIBEREERIC ST ER, (FSFRE
ElEgRE>, Mm(EFFAELDLZ N A INM AR HLDL-C,

- RS ARB A imaRl, BWEREERINNBIERNEERIUNIEAME
HEFENRZ, a5 EMEXTCHS, EUEANBLZSYIRNATEEER, &
HTGKEASITER.

- BB AT LESEEEEMER, JVIE4 o/d)FFis, &AE16 g/d,

-- 20095 E RECHEEFDAILER T LET e BRI IMERRTT; Bk
ERNSRAFIRTEL0~-175 BXREMSEEREIERZMNBEVEELZ, FIE
J33.750/d; Z5HE eI LAS/INFIEAMR TS5BS M.

AEEIRZIRISHDEIF] . KITEfR (Ezetimibe, TmiE2E)

- fERTZEHIEERER W, (BESIETERESHIAR, WIS EA
AR,

-- AIEIMIRABEIESKFFER20%, ERAEESMEITERAMSHE,; Brigka

ﬁ) L%%HEMEEIJ*EEo J Clin Lipidol. 2015;9(5 Suppl):S67-76
J Clin Lipidol. 2016;10(1 Suppl):S1-43



SIEE RS IMAE 8T 254

o B TERZY): EmETkfti T (rosuvastatin, Bkt T (atorvastatin)
. MBI T (simvastatin), i&{&fB T(lovastatin), E{Xfthi T
(pravastatin)Fi&E{X{t3; J (fluvastatin)

-- HMG-CoARFRsH NG, m/ ATAREmNAEERE SRk, #Hm L
JALDLZARZRIA

- 1af7E10~40 mg/d, AJ{EII3KABEIEZ7KMFE{K20%~50%,

- EEFDACHUE T AL AT105 R LA E) LES DEF
ik EEERRIE 7T BY—2254), HpE ki T NET8%5
MUALE)LE,

- i TSRSV E LRI ERB iR iR AEEH S, Al
RNERE. moafRIANBERESR) LA ER.

J Clin Lipidol. 2015;9(5 Suppl):S67-76
J Clin Lipidol. 2016;10(1 Suppl):S1-43
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- DREFEEZ0Y) . FIEE T (Gemfibrozil)., AFLI14E(Bezafibrate), 3F
i 45 (Fenofibrate)Z5

- EELIE%%_:@%HEME} B IR TCIKIE(R50%, £
HDL-CIK¥FE20%,

- EFBTNIEEZY, Hﬂﬁi’é —EN S R IEBISIERF At
%{K-a (PPARa) BYET, BT AUELGEEREFRYEME, 0
apoBKVLDLRYG S, HMFHEIMIKTGKYE,

- BIVERSEUTARI TS5, (BRRERXRIEE.

- E)LEPRINA, HFTRENEED I ETER

J Clin Lipidol. 2015;9(5 Suppl):S67-76
J Clin Lipidol. 2016;10(1 Suppl):S1-43
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Study Drug Dose Change in lipoprotein profile (%)
Tchol LDL HDL Triglycerides

Bile acid binding resins

Tonstad et al. [48] Cholestyramine 8 g/day 12 -17 NS NS

McCrindle et al. [30] Cholestyramine 8 g/day 7t -1 10 to -15 +20+4 +6t0+9

Tonstad and Ose [49] Colestipol 2 to 12 g/day -17 -20 -7 -13

McCrindle et al. [50] Colestipol 10 g/day -7 10 +2 +12

HMG CoA reductase inhibitors (statins)

Ducobu et al. [60] Simvastatin 20—40 mg/day ~26 ~37 +23 -9

De Jongh et al. [55] Simvastatin 10—40 mg/d -3 4 +3 9

Knipscheer et al. [52] Pravastatin 5 mg/day ~18 ~23 +4 +2
10 mg/day -17 ~24 +6 +7
20 mg/day ~25 -33 +11 +3

Lambert et al. [53] Lovastatin 10 mg/day -17 ~21 +9 ~-18
20 mg/day -19 24 +2 +9
30 mg/day ~-21 ~27 +11 +3
40 mg/day 29 36 +3 -9

Stein et al. [54] Lovastatin 10 mg/day -13 -17 +4 +4
20 mg/day 19 24 +4 +8
40 mg/day 21 -27 +5 +6

Firth et al. [61] Fluvastatin 20—80 mg/day 24 30 -2 ~-15

McCrindle et al. [51] Atorvastatin 10—20 mg/day -30 -40 +6 -13

Other agents

Wheeler et al. [57] Bezafibrate 10—20 mg/day ~22 NC +15 -23

Colletti et al. [56] Niacin 500—-2200 mg/day 13 17 +4 +13

McCrindle et al. [50] Pravastatin Pravastatin 10 mg/day -13 -17 +4 +8

and colestipol with colestipol 5 g/day
HDL, high density lipoprotein; LDL, low density lipoprotein; TChol, total cholesterol.

Thrombosis Research (2006) 118, 49—58
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EE. B MIEERMBEEZS (tamoxifen)

- TSIIEZ, ANEEEESERIPRES .
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AT (simvastatin)iafr IEIESRIEUHFRELEIL: 4-175,
AZ93-41H, MRABEEZ/KNE TFE 26.4%, LDL-CNE 35.4%,
TG PFE23.1%,

Pediatr Nephrol. 2009;24(6):1205-10






. BEREARZSZEAE (DRIs) HIHE

- AHBEREAE

- TBREIERERHIIAE

- RIEURRIFRIER. RKBHMINEE
-« BRMERRERERAENRE

- SHEH

EAR UL

RNI
Al
0.5 1+ \
Observed level of intake

BN a— - BEA

Increase

FYEER (estimated average requirement, EAR) : FE—RrEMR. SR EEEINREHADEZ M
A EMEFREEENTIYE. BEREFAZEBASAZIEARKFR LR EEHRF50%NMANEE,

HEFEANE (recommended nutrient intake, RNI) : 1H2YFRDAs, OJLUBERE—4SFEURI. FRRE
IINEHAPBRZEL (97%~98%) MANEE., KHEHEARNIKYE, oJLUERTIAGEZAIM#ESE. RNIZ
LAEARAEMFIER, REARIIMIEEITR.

EERAE (adequateintake, Al) : WFHREEFRR, EINEEZEMRREFIAEMILEITEEAR,
B MRS IEIRESX L EFREZE B REBEARIEBAZ. AIRERMEAIIRNI, B[S FRNI,

i~ &R N\E (tolerable upper intake level, UL) : EIBHTLBARMEFRZNIRESE, W2
N TF—RRAEFFRVFRRBE MM RS ASIERIRE

ESHNEEEFZ=01MeE (AMDR): L-AMDRFIU-AMDR, FIFFREIEMIAMERMERBERENXE, LA
L gEENB DR R.

TP IEEAHER M ERFEIENVENE (PI-NCD) @ LUIEHI—RFL AER, RENEFRRUENE.

Risk of inadequacy/disease
|
o
(4]
Risk of excess




