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HE . B SWHRMFEEIE (MS) F VSR s S5 S hEkm (CVD) FMRR, F7iE &R MS
FUE (MS 4) 288 #il et e V5 (NC 41 ) 250 4], RS P 2ad s R A Fe LTS AR, JFat— FARIE M 5]
MS 2157 5 £ 48167 1 Aok A 40121 4], WLEAR 2 A 1 JL . R Logistic B )2 547 MS A H 2045 CVD 49 % %
Z£R DMSAEE (WC), T (BMI), K% /E (SBP), 475k/E (DBP), =Mtk (FPG)., ZHIk
B (Flns), =8ty (TG), $f2@B (TC). fjFk (SUA) ZMk B Fik4a4 (HOMA-IR ) ¥ T NC
Y, SEEMEGREBRE (HDL-C) &F NC 4 (P<0.05); QERMEHNAZ T, MS AAKGIE AR 6940
£ZHTNCA (P<0.05), MAEFREANARY, SRMIEAFFFE D FLE, 2FA4FFEL (P>0.05); 6
4% 20 WC, BMI, SBP, FPG, Flns & HOMA-IR 3¥4& T B A4 (P <0.05); @ER EF#, EH ., F4&
REME, MSHVHF. MS B4, MS44 % CVD 69 Ry 3 & EFF V491754 (95% CI: 10.23,
4937), 9.744% (95% CI : 3.60, 30.25) F2 9.01 45 (95% CI : 3.08, 2640 ), MS, MS 4«4, MS % A& Riftn 5
CVD &R Z 85 %) # BP = 130/85 mmHg ( OR=5.18, 95%CI : 3.56, 7.51 ). BP = 130/85 mmHg ( OR=
235, 95%CI : 1.25, 4.41) A& WC(OR=2.84, 95%CI : 1.73, 4.68 ). &t MS & V4 & CVD 89 Re3g o, f
JEFT &2 MS ABEfe MS 44 % A CVD e 569K M354F, & WC & MS B A% & CVD JEkM R 3 094%5
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Relationship between abnormal metabolic indices and cardiac
vascular disease in adolescents with metabolic syndrome

Lin Liu, Wen-bo Jin, Yu-ling Lin, Wen-ping Huang
(Department of endocrinology, Nanyang Central Hospital, Nanyang, Henan 473000, China)

Abstract: Objective To analyze the relationship between abnormal metabolic indices and cardiac vascular
disease (CVD) in adolescents with metabolic syndrome (MS). Methods Totally 288 adolescents with MS (MS
group) and 250 healthy adolescents (NC group) were selected and the clinical data and biochemical indices were
collected and compared between the two groups. Then MS group were further divided into Male group (n = 167)
and Female group (n = 121) to observe metabolic components distribution. Correlation between abnormal metabolic
indices and CVD were analyzed by Logistic regression analysis. Results WC, BMI, SBP, DBP, FPG, FINS, TG, TC,
SUA and HOMA-IR were higher while LDL-C were lower in MS group than those in NC group, respectively (P <
0.05); the positive rates of abnormal metabolic indices were higher in MS group than thosein NC group in the same

sex crowd (P < 0.05), while there were no statistically significant differencesin positive rate of abnormal metabolic
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indices in different gender groups (P > 0.05); WC, BMI, SBP, FPG, FIns and HOMA-IR were lower in Female group
than those in Male group (P < 0.05); After factors adjustment of age, gender and puberty, onset risk of CVD in MS
adolescents, male and female were 17.5 times (95% CI: 10.23, 49.37), 9.74 times (95% CI: 3.60, 30.25) and 9.01 times
(95% CI: 3.08, 26.40) of those in normal adolescents respectively. The highest risk of abnormal metabolic indicesand
CVD in MS adolescents, male and female were BP = 130/85 mmHg (OAR =5.18, 95%CI: 3.56, 7.51), BP = 130/85
mmHg (OAR =2.35,95% CI: 1.25, 4.41) and high WC (OAR =2.84,95% CI: 1.73, 4.68). Conclusion The risk of CVD

is increased in MS adolescents; the highest risk of cardiovascular event in MS adolescents and female is high BP, and

the highest risk of CVD in MS mamle is high WC .

Keywords: adolescent; metabolic syndrome; metabolic indices; cardiac vascular disease; relationship

DB R (cardiovascular disease, CVD) B %
A B EERR A, TERZ K CVD 2
WA EENEIEER . EREAE Y R, RERES
A 350 TTAFET CVD, (5 EIET: 41%, a5 FatIA
B, ACZESAE (metabolic syndrome, MS) £
CVD fal R AR ADIRAS, AARATIE . BEE ZRARPT
WIS . =W Criglyceride, TG ). k&%
B g 25 F AR E B2 (high density lipoprotein cholesterol ,
HDL-C ) Km0 5 3220 2 3 T Rl
HAEH T R, BARELZ, REERAK
AT S, SHOEHE ., #E . MS HAERZL .
FoE 6 B MS WATHURDIGE ORI, EE XS
DAESTE AR 19.9%, JLPEE MS 2T L
19174 28.8%( 2007 4 [E b R ik B2 Wb fE ). FAT,
Z T E AR T THRDT MS & A2 U CVD 1y
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M. R, ARSEEE T MS B AR RS
535 CVD BIARGHE, BRI CVD s fats
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1 AREFE
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BEHL 2013 4F 6 H -2016 4F 6 H TR BHTT 00 &
B PN 4 IR EE IS VAR th AR ) MS F A4 (MS
20 ) 288 il b, R 167 I, &tk 121 4] 5 AR
11 ~ 16 %, ¥ (1244+2.16) %, 55 vE B {4
K DR R T D 4E (NC 41) 250 i, Hodr, Bk
133 461], 1k 117 B3 4R 10 ~ 15 %P1 12.81 £2.22)
4. MS 2 Wi £F & 2009 4F 5 B IR 5% B¢ BB XL
HEHDAERMS G —ArifE ™ AERE 10 ~ 16 %,
[l (waist circumference, WC ) = [a]4F# [7] 14 5 JL 2=

1.1

WC BRI TP AYER 90 F B mH s WC, [RlRE R
#Z/DTH) 25 . % JE LK (fast plasma glucose,
FPG) = 5.6 mmol/L o C. 12 R 2 BUBE R (type 2
diabetes mullitus, T2DM ) ; @ U 45 J£ ( systolic blood
pressure, SBP ) =130 mmHg w47k & (diastolic blood
pressure, DBP ) =85 mmHg ; (3) HDL-C<1.03 mmol/L;
@TG = 1.70 mmol/L., Hrft, WC 5 90 H /(i1 AL
EAR A T [ 2010 4R A A5 RO B o AN ABRIE « B
FACEE g I, BT AH, RE T BAFS
YRR 5 U 3 D ARERE 5 BRIEFRE TR E
AN, AALE SRS S ZIAE KR R S
HUE RS HEBRARAE - BEZA O A S 5 I 2
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mass index, BMI ). SRHE25 G E KA FPG, 2518
J 5% 2 (fasting insulin, FIns ) B IMZLE H ( HbAlc ),
18 A 1 PR B2 ( serum uric acid, SUA ), #&J52h
ki Ml & J5 2 h I B (two—hour postprandial plasma
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% ). HbAlc il i 3¢ [ Bio-Rad 24 w] VARIAT II #f
e £ AT R GE 0 (RRORAR (357 ). Flns
R U S e vk . R NAR BRI PP 1 5 R LT o
2 (homeostalic model assessment IR, HOMA-IR ) =
FIns x FPG/22.5,

1.3 SZitEFE

O3B FH SPSS 19.0 Geit#kst:, TR
PR« brii2s (xxs) Fom, R, THE0R
BLAE (%) £, KA xK%, KRS
Logistic [BIJA% | P <0.05 H 225 A G5t X,

2 #R

21 MWAERBAS LR

MS 4 WC, BMI, SBP, DBP, FPG, Flns, TG,
TC. SUA J HOMA-IR ¥ T NC 21, HDL-C {iX T NC
4 (P<0.05), W1,

22 AEENFTVERGIERRERHEILR
TEFPER AR T, MS 214G bR S5 AR
T NCA (P<0.05) ; FEAFEMERNAGES, 200
fEbr SRR RN, ZRIGIFE L (P>0.05),
WL 2,
2.3 AREHNEDE MS BERIEHAES LR
L A4 WC, BMI, SBP, FPG. FIns &2 HOMA-
IR PR T H A4 (P <0.05), Wk 3.

2.4 AR[E MS ABCVD HEREZESH
VEIEH F /DA X IR, fERIEAERS . MRS, 7
BEBWE, 2BILLMS BARE, MS B4 MS &4
Sy 25 &, L WG, FPG = 5.6 mmol/L, BP = 130/
85 mmHg, HDL-C<1.03 mmol/L %52 574 4 it 24 5 X
1) MS AR s B A8, 172 HE Logistic MIHZMT,
GERIL, MS HMAKEE. MS B/, MS &/l VD )
FERPE ST A IEH & DR 17.5 £% (95%CI : 10.23,

®1 WARBASHLLER

NC 2 133/117 12.81 £2.22
MS 21 167/121 12.44 £2.16
t/x 18 1.243 1.956
Py 0.265 0.051

70.72 +9.48 20.12+3.14 111.25 £ 10.33
86.26 +9.71 27.41 £3.36 128.15 + 12.00
-18.719 -25.872 -17.554
0.000 0.000 0.000

NC 41 70.47 + 7.50 475+ 045
MS 41 75.82 +8.15 5.12+0.70
i ~7.879 -7.383
Pl 0.000 0.000

23.04 +6.53 6.19 £0.75 5.77+0.78
38.33+7.90 6.72 £ 0.80 593 +£0.65
-24.570 -7.844 -2.562
0.000 0.000 0.011

NC 1.25+0.33 446 +0.82 135+ 031 3.47+1.29 305.71 + 88.35
MS 2.08 + 0.49# 4.95 +0.77% 1.07 £0.30% 3.39+1.20 388.51 +90.12#
(fH -23.297 -7.143 10.631 0.745 -10.732
PH 0.000 0.000 0.000 0.457 0.000

NC 4.86+0.85 65 (26.00) 135 (54.00) 48 (19.20) 22 (8.80)
MS 8.72 + 1.09 75 (26.04) 179 (62.15) 40 (13.89) 21 (7.29)
1y -46.085 0.000 1.365 1.021 0.154
P{H 0.000 0.991 0.202 0.239 0.369
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®2 ARENEFEDERGPEGRFERHEMEE 6 (%)

5 300 139 (46.33) 73 (24.33) 190 (63.33) 92 (30.67)
NC 133 19 (14.29) 13 (9.77) 47 (35.33) 14 (10.53)
MS 167 120 (71.86) 60 (35.93) 143 (85.63) 78 (46.71)
X 1H 98.685 27.505 80.633 45.581
P 0.000 0.000 0.000 0.000
« 238 105 (44.12) 69 (28.99) 141 (59.24) 59 (24.79)
NC 117 16 (13.68) 11 (9.40) 34 (29.06) 9(7.69)
MS 121 89 (73.55) 58 (47.93) 107 (88.43) 50 (41.32)
X 1H 86.507 42.900 86.834 36.083
PE 0.000 0.000 0.000 0.000

Lz 145 (48.33) 70 (23.33) 178 (59.67) 41 (13.67) 22 (7.33)
NC 25 (18.80) 27 (20.30) 79 (59.40) 21 (15.79) 13 (9.77)
MS 120 (71.86) 43 (25.75) 99 (59.28) 20 (11.98) 9(5.39)
X 1H 83.467 1.228 0.000 0913 2.095
P1H 0.000 0.268 0.984 0.339 0.148
I 102 (42.86) 70 (29.41) 136 (57.14) 47 (19.75) 21 (8.82)
NC 15 (12.82) 38 (32.48) 56 (47.86) 27 (23.07) 9(7.69)
MS 87 (71.90) 32 (2645) 80 (66.12) 20 (16.53) 12 (9.92)
X 1H 84.780 0.875 6.796 1.350 0.308
PE 0.000 0.258 0.013 0.203 0.342

£3 FRMHEOE VS BERGANMLE (Fes)

5 167 12.14 +2.37 90.37 £ 10.75 27.56 +3.74 131.75 £ 13.43
& 121 12.52 +2.00 84.12+9.71 26.13£3.22 126.32 + 13.00
{8 -1.471 5.070 3.498 3.432
PAE 0.142 0.000 0.001 0.001

L 75.83 £8.77 5.71+0.55 39.74 £7.38 6.58 £ 0.81 5.99 +£0.70
& 76.17 + 8.64 5.12+0.49 38.10+6.14 6.66 + 0.80 5.93+0.65
EIEN -0.327 9.402 2.054 0.312 1.972
PH 0.744 0.000 0.041 0.755 0.050




rp E B R 2R AR 08 %

&Zx3
5 2.17+043 5.16 +0.86 1.16 £ 0.32 337+1.29 395.11 +92.26
i 2.20+045 5.20+0.88 1.17+0.31 339+1.20 398.62 +90.12
fE -0.573 -0.386 -0.265 -0.134 -0.314
P{E 0.567 0.700 0.791 0.893 0.754

B 10.09 +3.18 43 (25.75) 99 (59.28) 20 (11.98) 9 (5.39)
U 8.67 £2.42 32 (26.45) 80 (66.12) 20 (16.53) 12 (9.92)
txC 4302 0.013 0.999 0.848 1.451
PE 0.000 0.396 0.242 0.261 0.193

#4 7TFEMS AB CVD Wil EE

" we 0.81 0.33 9.10 1 0.000 1.49 0.93 2.39
FPG = 5.6 mmol/L 0.34 0.16 6.79 1 0.004 0.95 0.42 2.15
BP = 130/85 mmHg 0.22 0.15 7.70 1 0.002 2.35 1.25 4.41
HDL-C<1.03 mmol/L 0.31 0.18 8.31 1 0.000 1.95 0.97 391
TG = 1.70 mmol/L 2.34 0.66 6.10 1 0.005 2.32 1.13 4.78

= We 0.96 0.42 8.52 1 0.002 2.84 1.73 4.68
FPG = 5.6 mmol/L 0.22 0.06 13.37 1 0.000 2.14 0.98 4.68
BP = 130/85 mmHg 0.11 0.04 6.96 1 0.008 2.00 0.91 438
HDL-C<1.03 mmol/L 0.29 0.07 7.20 1 0.003 0.93 0.32 2.69
TG = 1.70 mmol/L 1.32 0.55 5.39 1 0.012 1.62 0.61 4.28

W 0.85 0.53 9.41 1 0.000 1.82 1.18 2.82
FPG = 5.6 mmol/L 0.33 0.17 6.48 1 0.005 1.32 0.84 2.09
BP = 130/85 mmHg 0.52 0.26 8.01 1 0.000 5.18 3.56 7.51
HDL-C<1.03 mmol/L 0.30 0.17 8.30 1 0.000 3.26 2.19 4.86
TG = 1.70 mmol/L 2.55 0.73 6.40 1 0.005 438 291 6.59

- 04 -



12

XUk, A RS GAETT A AEARBIZH 25 0 i A ] T A DG

49.37).9.74 £ 95%CI: 3.60,30.25 )F1 9.01 15 95%ClI ;
3.08, 26.40), MS. MS 2t MS 55 A= & Qi 4 43
5 CVD f& B P B & 19 45 5 4 BP = 130/85 mmHg
BP = 130/85 mmHg J = WC. WL# 4.
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