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(# ZE] BH AR E IR E FEF B (non-HDL-C) XL B LZE 5 i s I PR i A0 Sl PR 5580 L A
P (CVD) fER R R BINAE . Frik AR A TG IR DR 10 B o 14 & 2, 4 810 44 rhu o MEAE I L 3
Oy RTCHAAE (n =310 FIAFFAAE (n =499) B, FF B AR IS MBI AHIC FC Y 1E 7 0 B4 (n = 164) , BT logistic [1]
JAFN ROC Hhi 28 73 #7 4% T ML i 45 A5 %) T AR Bg ¥ CVD M@ I &R i B RE 1. B R % non-HDL-C [fi 4
(>3.76 mmol/L) AL IEJLZE o ML s PRI RITH 04 A A 40 14 38 T (P < 0.01) o FUIAE SR LZE AR AR5 CVD fE 5
PR ROC HZE R, FEVER] AFRSVL LAY T2 T, BT logistic [l /0 HTAZIERE F Z {5 , non-HDL-C i ROC i £k
AR, 2 0. 680 , 158 KL AR A F A & s E I RS B 23900 0.659 0. 669 0. 647, HA R HAT G2
(P <0.001), ZFi  AMXTFHAMASFEHR , non-HDL-C HE 5 47y B AL L2 A AR AR NS T CVD 9 fE R, I 7E
NEREJLE H AT non-HDL-C i #5 [PEHRILFRE,2013,15(5) :356 - 360 ]
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Non-high-density-cholesterol as a predictor of non-lipid cardiovascular disease risk
factors in obese children
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ment of Endocrinology, Children's Hospital of Zhejiang University School of Medicine , Hangzhou 310003 , China ( Liang L,
Email; zdliangli@ 163. com)

Abstract: Objective
assessment of cardiovascular disease ( CVD) risk factors such as hypertension, pre-diabetes and diabetes in obese
children. Methods

with central obesity were divided into two groups: one group with complications (n =499 ) and one group without

To investigate the role of non-high density lipoprotein cholesterol ( non-HDL-C) in the
According to the presence of complications (hypertension, pre-diabetes and diabetes), 810 children

complications (n =311). One hundred and sixty-four age- and sex-matched children served as the control group. Logistic
regression analysis and receiver operating characteristic (ROC) curves were used to analyze the detection of non-lipid CVD
risk factors by seven lipid markers. Results The prevalence rates of hypertension and pre-diabetes were significantly
higher in obese children with high non-HDL-C concentrations ( =3.76 mmol/L). After adjusting for waist circumference
Z-scores, the area under the ROC curve for non-HDL-C was 0. 680 to detect non-lipid CVD risk factors, while the areas for
low-density lipoprotein cholesterol, total cholesterol and apoprotein B were 0.659, 0.669 and 0.647 respectively.
Conclusions Compared with the other lipid markers, non-HDL-C is a better predictor for non-lipid CVD risk factors in
obese children. Measurement of non-HDL-C concentations is recommended for obese children.

[ Chin J Contemp Pediatr, 2013, 15(5) :356 —360 |
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tein cholesterol, non-HDL-C) =3. 76 mmol/L 4§ A JL
T /DA AR U LE A AR LA SR R 2 b o
Non-HDL-C J& 5t iH [ f% ( total cholesterol, TC ) Ji
F B B N8 3 (M H [E i (high density lipoprotein cho-
lesterol, HDL-C) 152 {98, (4% 1 Fr A1 & 2R 8 1
B (apolipoprotein B, ApoB ) i E 3 K 585 1 Al 14 MORL
R JIEL ] P2 Y G F B non-HDL-C ¥ J& 1) T 7,
12 ~19 % AFEAR LR A AE (9 %2 05 % 25 TH i o
WAZ 4R I L #E non-HDL-C AHSCHF ST IE, A
WFFEE R PR U AR T AR5 AEAR TR A o 5 AR
B &, Pl non-HDL-C XJ B JFE L 6 /55 I 6 IR
o T39I SO i 25 CVD g 6 PR 2R A 0 A

1 #ZREF*
1.1 RIS HA

AR A 2 LR A 2 3 a4 R A
€ P DL ARG 2R B R CFIBT IR E )

AR S, % 2006 4F 7 J] % 2012 4F 8 A 1E3K
B A IR B A 1 1049 1]t M ARk JL 25 £ A
PEGERLEAT 0TI oE . ARG HERR T H AR IR 2
REMR T DU EEGAE T EZi 5 IR IR 2% R EE G AR
YRR ENERE L EE 8 3 LA SAF IR TE 6 % LT Filk £
ZERER AN LEE 231 ], Be A A BE 810 fil, Ay
WFFERSGRAZAE 1A F A RS Mg | b | o, s 55
TR SEI I 254 . 810 i, 5 562 {3, 2 248 {4,
WY 6 ~17.33 & SFIYAERY 10.76 2 R4 A TG IF
R L AR DR T3 [ 2 R 14 52 B4 (impair fasting
glucose, TFG) A 5245t (impair glucose tolerance,
IGT) |88 2 KIME PR % (type 2 diabetes, T2DM ) 43 fy 9
H A TFFIRAEH AT LREA o T) PPl R 3 B it
TR S 2 AR IS ARV RC Y 164 fil{g e L
HAENIER R, 3 4L RIE IR 1,

ABEFEAFRN BT A WF 0 R R A B e 2 D
ESiICIE =

F1 3AILESTURHRIILER [(v+s)MUQ)]

A5 S WA (B AER(%)  BMI(kg/m’)  BMI-ZfH WC(cem) WC-Z fti WHIR
it HR 4 164 105/59 10.7+2.5 183 0.120.9 61 +9 0.020.9 0.45 +0.05
oIt A REAL 311 217/94 10.6 2.1 28 +3° 2.3%1.0° 88 +10° 3.0£0.9°  0.60 +0.05"
A I RAEH 499 345/154 10.9+£2.2 29 +4% 2.7+1.3%>  92+10%° 3.3+£1.0%"  0.62 +0.05""
FOA)MH (1.850) 1.539 460. 446 337.165 615.818 756. 084 708.451
Pl 0.396 0.215 <0.001 <0.001 <0.001 <0.001 <0.001

gx1

A VHRZE () o) i) (mmobl) Gl (gl (mpd)
xR 0.2+0.9  0.8(0.5) 4.0£0.7 1.5+0.3 2.0+0.5 2.5+0.6 143 +24 63 +18
T RAEH 3.0£0.9° 1.1(0.8)*  4.0x0.6 1.2£0.3° 2.3+0.6" 2.8 +0.6" 126 +23° 69 +18°
A RAEH 3.2+1.1%" 1.3(0.8)*° 4.4+0.8" 1.2+0.3*  2.6+0.6"  3.2x0.7%" 127 +24° 77 £20%P
FOA) 559.492 73.689% 35.517 71.126 66.452 82.872 29.762 35.709
Pt <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
gR2

415 SBP(mm Hg) DBP(mm Hg) HOMA-IR FPG(mmol/L) FINS(mlU/L) 2hPG(mmol/L)  ALT(U/L) AST(U/L)
Xif B4 101 £10 64 +7 1.7(1.9) 5.0+0.4 8(7) 6.1+0.9 159 26 +7
ToF & AELH 107 £9° 64 +6 3.7(2.8)* 5.0£0.3 16(12)* 6.3 £0.8 52 +£54° 37 £27°
A I RAEH 121 +15%° 71 9P 4.8(4.2)~ 5.5+0.7%"  20(17)*" 7.21.5%" 60 x62° 41 £33°
FOAME 232.032 86.236 81.8924 80. 630 74.494% 55.327 25.337 11.003
PE <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

T BML AR EE 15 %505 WC I B s WHER « JB 1 B 55 LG 3 TG - H- =i 5 TC - 5 RHL [ 18 ; HDL-C . %5 % JIE 5 25 19 RELIST %% s LDL-C . fR %% 2 i 3 P [
Bt s Non-HDL-C . 5 2 BE Nl 2 A LI s ApoA L - 2RI 8 AL ApoB : RIS & (1 B3 SBP - it /i ; DBP - &F 7K [ s HOMA-IR . R ASBURIRE 15 JALHT 4
B0 FPG 25 IR IV s FINS - 55 B 3520 PG R 5 2 h I ALT: P RUIR A RS I s AST: R RUIRE IR B[ © A& B AR B s
M FfEo a: SXTHRALHEL, P <0.015b: 5IIF LA AL, P <0. 01 5¢: 5IIHRAELLHLEL, P <0. 05
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1.2 HRAFE B+ B2z (o 2 ) 2w, i 45 BOREA A A2 8 (19 23

12,1 fRtsdadrml & FrA IR S A
B B (waist circumference , WC) FIIME#LH &%
MPAFYI A GIRAT o 00 B vag i, S0 25 B, A e 2
0.1 e i (A H I, B 35 FRAE 4K RS A 0. 1 ke
) BT, M B N7 S, AR I L P AR i
AR SAHER T, SR AN BEA 47 ) 2 B R, SR DNl g v
2565 12 JI T Sl IS AR AR AT 0 e IR P
AR IS e GEI5E 1], B T AN J 3 B Jik i
AT AEHHE]0. 1 em, P 5L MR AR MER R AT 2
M, 32 W i AL I 2 /DR S 10 min, HLAR
A, AV RESIIK , B A 3 9k, O
1.2.2 2R 2K I fe £ AL 35 474 0
BT Mk ER SR IR R, M 8 I T AR A%
K, TR S Mg — M A, 52123 171 1 # % 4
175 o/kg, S R AL 75 ¢, 7350l R A 25 R H ARk
HIZHE 2 b J5 MARAS , A5 25 5 0 ( fasting plas-
ma glucose , FPG) .25 5 Jifi & & (fasting insulin, FINS)
12 h i B#(2 h plasma glucose, 2hPG) , [F] B} R Ifil 6
W23 B 25 AR AR FR AR o b SUIH [ i (TC) A
il =g (triglyeride , TG ) f- 45 I 5% HI 12 , HDL-C Al
%% B g &5 A AH [& i (low density lipoprotein choles-
terol, LDL-C) >R FH F #6000 55 ¥ , i W DN o SR ) ) 4
WA BEE | 1B 5 2R 5 SR FH AL % & 6, ApoB FlI
8 B Al (apolipoprotein A1, ApoAl) % 4
e ik, N2 R 2 Hk % 7% Bl (alanine aminotrans-
ferase , ALT) Fll K4 & ik 2 Fe % #4 1§ ( aspartate amin-
otransferase , AST) 3% FH s .
1.2.3 F#HF+HE 1R 48 % (body mass index,
BMI) = 1K (kg) /B f&° (em®) W] B =5 L (weight-
to-height ratio, WHtR) = JE[ (cm) /B & (em) , 27
FE A R 5 ZHEPLFE % (homeostasis model assessment-
insulin resistance, HOMA-IR) = FPG ( mmol/L) x
FINS(mIU/L)/22. 5, BMI-Z i, WC-Z {i , WHIR-Z
{ELA AR WHO A it bk i1
1.2.4 Al O PRIERE IS SRR | R
JE IFG IGT F1 T2DM [i2 ibrif 2 IR 2012 4F 5B
FATRCP ELE S DR LG IR E BTG
WYM S BMI, WC, WHIR ] %% 2012 4 % £ 1
(P EJLER DAER R EF R EB0R A ) 7 ;i Rk
F-Z7 2010 4E R A E LT DA LSS IRAR
HERBE TR E) S .
1.3 FitESH

K SPSS 19. 0 B4 4 k47 £ 48 o3 #r b 3L, P
<0.05hERAGIFE X, A IESTEELIY

ik

AR
a~

PifEEE) [M(IQ) 1378 o IEAKE 56K A Kolmogorov-
Smirnov £ 5, 75 25 57 P K 50 R ] Levene £ 55, X
TARAS AT R}, SR F SR X 500G 48 78 1 28503 A
JEREAT T o R T IEZS o0 A BB, P4 TR) XL
BRI AEAS ¢ Ky, 22 2H [A) AR 3R 7 22
I3, LI  LE R ] LSD - G301 5 % T30t
B R OB SR RO R R . P IEZS
3 A BB Z 18] 4 AH S 20 B R ELRAH a0 #r
Z RN AR B EME SRR, — 32k
logistic [ 973 #7 >R FH & T i e KLU AR AL 11 A9 5 B
2, IR ROC M2 o3 #r , He A& S il A5 45 A5 4 E
JEPE CVD £ PR 2= 0 50 1 H

&R

2.1 {kigFmFNEER

3 1)L E M AR gt e R LR 1,
3 A AR Mo 2E R Ioge it (P >0.05)
FEOGE X BRAL, oI K A AURNA FF R IELLA B i 1Y
BMI .BMI-Z {f .WC .WC-Z {fi .WHtR . WHtR-Z {5 . I
45 I ( systolic blood pressure, SBP) , lt4h, B I & 4t
ZH X Se R X 5 T ICOF RE A, 2 R A G it
B X (P <0.01), [M&F5K % (diastolic blood pres-
sure, DBP) 7%f MU MITCIH Ak 4H 2 8] 22 ¢ Jo e it
FRL(P=0.361) A KAEH m T I KA (P

<0.001),

TG FINS Fl HOMA-IR £ [ #R X 4 e 5 i 47
BIER LA, 3 A2 MIBHACHE e FC A D s 4 b
R HEAGI R (P <0.01) o HAPIR AL
JrHT R B, N ML A TEOE R AE 41ER T TC FPG Al
2hPG Ah 22 Y HA GEv 27 53 3 ToIF AR A I
RAIEARR T AST . HDL-C F1 ApoAl 4#p2= R H A 45
-8
2.2 Non-HDL-C 5ifE R Gt HEERAEXR
EVEE, 2

Non-HDL-C 7351 5 AE Jig A 57 F8 b i FLEZK
A Hr# B, non-HDL-C 54£ % BMI, WC ,WHIR
SBP .DBP ., InHOMA-IR . FPG ,2hPG . InFINS | ALT , AST
PJRIEAASE (P <0.001) , Z PR LM RH 700 (R
2) BN, 4% .SBP .DBP 2hPG #l1 ALT J& non-HDL-C
APSZ ARG R (P <0.05)

L) non-HDL-C =3. 76 mmol/L 4] /5, ¥ H.0o i
NERE JLEE 4y 1E % non-HDL-C 2 (n = 688) Fl1 5 non-
HDL-C 41 (n = 122) ,#£ i % non-HDL-C 41, 5 ifi /& .
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IFG IGT \T2DM 1 & A= 3 53 51| i 38. 2% .22. 2%
15.1% F12. 0% , #£ & non-HDL-C #H , 3L & A= 343 5l
N 55.7% 36.9% 24.6% 1 4.1% , H.H1, Pearson |
T g1, B T2DM 4b, & il % IFG (IGT 7EPI 4z
[ 2 A Geit# 8 SL(P <0.01) .

%2 Non-HDL-C 58X EEHINEERLER TS

Bag  BIHRE RER S ofd PAE  prdERI R
T 0.649  0.248 2.620 0.009
AR 0.025  0.012 2.072 0.039 0.073
SBP 0.005  0.002 2.400 0.017 0.097
DBP 0.014  0.003 4.088 <0.001 0.158
2hPG 0.075  0.019 4.023 <0.001 0.135
ALT 0.003  0.000 6.315 <0.001 0.211

VE :SBP: Y4 /& ; DBP: 47 7K JE ; 2hPG . %8 J5 2 h I 4 ; ALT: TN &
2.3 "4 logistic [ 5 Hr4ER

PRI TG F: R 20 AT I & E 20 22 [A) AR i P ) 22
SSRGS AR AR 22 RAFTEG 2R L,
MREIR 2% K &, 43 99K non-HDL-C , TC, LDL-C
ApoAl .ApoB HDL-C TG Fll WC-Z 5| A logistic [A]
7R, ) JEE 4502 logistic [B1JH 73 Hr . 2553 18
7R, ApoAl (HDL-C Hl InTG 4b, Y945 G 2% 75 L
(P<0.05),

2.4 ROC HZ&EDIER

KIEHTHY ROC fh 2 43 Hr 45 2R & B, fr HDL-C .
ApoAl 4h, ¥IHA G it 247 Lo TG, TC ,LDL-C ,non-
HDL-C F1 ApoB (1) ROC 14 T AR S 95% E{7 IX.
[a] 4351 & 0. 554 (0. 513 ~0.595) .0. 636 (0. 597 ~
0.674) .0.634(0.594 ~0.673) .0.655(0.616 ~0.694)
F10.614(0.574 ~0.654) . i Fil logistic [543 H7 4z
IE WC-Z {5 , 7 BGOE S ) ROC fhZetr (181 1.3k
3). B TG .HDL-C F1 ApoAl {¢) logistic BlIH 47 TC5E
T S, e L AL IR JS 7Y TC . LDL-C (non-HDL-C
1 ApoB #£17 ROC £k 73 #r. K IE WC-Z {E 5 Y
ROC £k T HFR KB/ MFEARMEK YA non-HDL-C.
TC .LDL-C F1 ApoB,

£3 RERH4 FMASIHEARTRN O ERMILER
ERR R R ER ROC fhZk TEFR

wiH [EEA PR 95% EfEXE  PH
TC 0. 669 0.019  0.631~0.706  <0.001
LDL-C 0.659 0.019  0.621~0.697 <0.001
Non-HDL-C 0. 680 0.019  0.643~0.717  <0.001
ApoB 0.647 0.020  0.609 ~0.686  <0.001

1 TC . S [E #% ; LDL-C : 1% %% B A5 & (1 I [ % ; Non-HDL-C ; 4
o B i A 1 JIEL T 7 5 ApoB - 2R 11 B

B ﬁ

15

1 e

1 RIERH 4 #mAsfstri & R LESE
B R E R ROC i 24

3 hg

Bifi 5 2002 43 [ [ 52 I [ F 20 F 1R A
TBIT /N T4 7 A2 BN MRS 5 3 8 P, 4% non-
HDL-C /25 TG =200 mg/dL i} B ARG 7 1K 945
ROk B 22 B0 TRFE non-HDL-C 5 CVD
fal R 2R S 2SR e &R . KEDLRF it
non-HDL-C 2§ A CVD G K 2, - HEFEHE 9 ~ 11 2
JLEE AT B non-HDL-C fii#s

W B, LEF DA ACHZR 5 AE (met-
abolic syndrome, MetS) K H.2H 73 T 8 5 A M MetS
FCVD RAARESLR! " WC I MetS 1%
L5 TBIE B B R A CVD B XU 300 1A
T AN, B T ORSEE W ALT S5 E IR
IMAGSFH E IR H R AR e 2 R
A PEmIE T 5] A ALT LUK IE JH-2h RE X 45 R ok 1)
S . AT R BN, SRR L, H O PEAE E
JLEE Y non-HDL-C 7K~F-BH 8 757 , Hod & R g
5% JL# non-HDL-C /K SEH B & i TR & 9F
JEReERE R ry JLE, H LA M2 H R LM
515 43 B #52 B] non-HDL-C 55 Jfil & | 4% i) 2 57 4H
Kotk X478 non-HDL-C 5 rproo PR IE e CIENE PEAG
WSRE I LA, TEZHERLERIA S, 2hPG 1
3k FPG 5 non-HDL-C {77535 M 37 A Gk, Ji R AT fig
JELE L, R R B/ NV LEE Y, 25 I RS i AN ER
FETES SR B A VIR

AWFFEIE K, 7E 15 non-HDL-C. i 4 A JE ik JL
o, LR JIFG IGT 1 A %45 W 2 Tt iy, R
non-HDL-C. [fiLAE X} 15 1ML Hs 5 PRI HITHA 1Y) & A= vl e A7
A —ENEH H T2DM )& AEIEH (2.0% ) Fl
f5 non-HDL-C IfilfiE (4. 1% ) By L 2 0] 2% 55 g it
SRS R RE S REA R R A L,
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ik —2 4381 non-HDL-C X =5 I & 6 FR s B
199 W DR 1 T AE T, ASBIFTE 0T 95 20 Hh oM E B L
AT logistic [ 73 #7, 25 K, FEALIE WC-Z
{EJ5 , non-HDL-C J2 R AR CVD £ [ PR 2R i1 4t
L HWE SIS 1 mmol/L, KA AR g M ALt
FE SRR ARG 2 3 3 £, $oR AT AERE M
CVD fa RN 2R 1Y & B A E IR HEShAE . it —20
1 ROC fi gkt R W], AP OIS LB R, A8
JERERTR SRR IEJE Y ROC {14k, non-HDL-C #f /&
T LDL-C F ApoB 19 Fiiill IE AG ¥ CVD fe & PH 3=
IFEFR

Non-HDL-C S fir 45 £ ApoB i fUAE A JH [ [ 11
S, HAHX T LDL-C i IEHAE T, HAadE T8 & TG
FRT DR 2 1 AUAE P g JIEL ] e B AR 23 R i 2 13 1L ]
M FLEERIORIFRRL) A 1 () , T IX SE 0K L #IE
SEXF CVD (1 5 A A TEAE T PR, AR T2
W T X SEORE R A A4 LDL-C, B38| non-HDL-C J& 5
BARHN . AU IR RV, £ LM L A, non-
HDL-C AHX} 5 LDL-C, X e Jig P A3 5 RS (i
I Hs JTFG IGT [ T2DM ) HAT S 4 B H o

11 non-HDL-C F1 ApoB | &2 it I & B 3 Jik s 1
REALURL A AN [R) 48 B, HI7 2 00 45 7 2 R Fir 25 14
6] Pt 18 SR, i o 0 ) A O 1) SR (PR — A
ko L&A —o3 1 ApoB) o BT PIERLS, HHT
TEILER ARG ENESE . —J7 i, VR NI AL 6 R
R = KB ] ) B8 15 LAIE B L B non-HDL-C Al
ApoB 5 A CVD i 8 FET- R AY H LK R
T3 D7 THT , PR E 33X L RO 25 2l ik ok A B A RE ) 1 ]
RAALFE R ) 550 AR/ 22 LT & 4%
Pl LB, T X S S LB B b PRI H
HIBCA A% A UESE R BT S8R 7E L B RO
%o AR FENERE JLZE H, non-HDL-C XfHEAR
PEACH S5 B TN B8 ) SE 4, $on HL 5 g IR B PR
AT & T2DM A 5145 DI B 2R, 73X S A i 5
CLBEIE L A CVD R AR fER R R

gi b, JLE AL B AR 2 R R ) — K )
X 2 W L)L B % AT AR OGP A, LATHI
EBAERERNAIT TS, TE6 X UL ERERE L=
1 non-HDL-C E. A ;T LDL-C FlI ApoB ) T =
ML Hs B9 BRI I B AR bR s 25 i P A8 57 Y e
71, BEWAEIZ N L #EAT non-HDL-C i £ DL Ak
B A 69T . A EH— IR AW JLE non-
HDL-C 7KV 5 A CVD & A ki b 2% i
IR

(2]

(3]

(9]

[11]

[12]

[13]

[14]
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