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& (cm) 127 (7) 125(7) 142 (8) 143 (8) 162 (9) 156 (6) 170 (6) 158 (5)
*& (kg) 26 (7) 25(6) 36 (9) 36 (9) 49 (10) 47 (7) 62(11) 52(7)
BMI (kg/m2) 16.2(2.7) | 16.0(2.4) | 17.8(3.0) | 17.3(29) | 18.7(2.7) | 19.3(2.5) |21.2(3.5) | 20.5(2.5)
BEEE (%) —0.7(14.8)|—0.8(14.0)| —0.3 (15.8)| —2.8 (15.1)| —3.3 (13.3)| —3.1 (12.0)| 2.9 (16.7)|—1.3(12.0)
R (cm) 56 (8) 56 (7) 63 (9) 61 (8) 67 (8) 68 (7) 73(9) 71(6)
UNHEHA M E 95 (9) 94 (9) 99 (10) 98 (9) 104 (10) 101 (9) 117 (10) 107 (9)
(mmHg)
HRARHAME 53(8) 53(7) 55 (8) 55(8) 56 (10) 55 (7) 63 (9) 62(9)
(mmHg) )
8% (bpm) 82(12) 86 (10) 77(11) 82(11) 77 (15) 78 (12) 69 (13) 71 (12)
Rt ARG 58 (28) 61 (35) 64 (42) 71 (36) 61 (37) 70(32) 61 (34) 58 (35)
(mg/dL)
#BarxFao-Jv| 167 (25) 173(27) 175 (29) 170 (28) 157 (22) 168 (26) | 161 (27) 173 (28)
(me/dL) '
HDL-OLXF 63 (13) 63(12) 65(13) 62(12) 62 (13) 61 (11) 60 (12) 66 (14)
a—J/t (mg/dL)
ZRERE N FE 86 (7) 83 (6) 87 (7) 85 (6) 87 (6) 86 (5) 88 (7) 86 (6)
(mg/dL)
1A 4.3(3.0) 4.7 (3.9 6.3 (5.0) 7.4(5.9) 6.6 (4.0) 8.3(4.5) | 6.8(4.0) 7.5(3.9)
(uiu/mL) .
HOMA-IR 0.9(0.7) 0.9(0.8) 1.4(1.1) 1.5(1.1) 1.4 (0.9) 1.7 (1.0) 1.5(0.9) 1.6(0.9)
ALT (U/L) 19 (22) 17 (15) 21 (14) - 15(7) 18 (16) 13(5) 21 (29) 12(5)
RE& (mg/dL) 4.1(0.8) 4.2(0.8) 4.6(1.3) 4.4‘(0.8) 55(1.1) 4.4(08) | 6.1(1.2) 4.5(0.8)

HOMA-IR ; homeostasis assessment of insulin resistance
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PEDIATRIC CARDIOLOGY and CARDIAC SURGERY VOL.30 NO.1 (66-73)
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Usefulness of Non-High-Density Lipoprotein Cholesterol Levels
in Screening for Lifestyle-related Disease in Schoolchildren
Ayumi Miyazaki", Ayako Oguri®’, Fukiko Ichida®

"Departmient of Pediatrics, Shakaihoken Takacka Hospital, ¥ Takaoka Medical Association,
#Department of Pediatrics, Faculty of Medicine, Toyama University, Toyama, Japan

Background: Non-high-density lipoprotein cholesterol {(non-HDL-C} is now recognized as strongly predictive of
cardiovascular disease in adults, and was recommended as the secondary lipid management goal in Japanese atherosclerosis
society guidelines for the diagnosis and prcvenhon of athcrosc]erotxc cardiovascular disease. However, there have only been a
few reports about that in children.
Methods: 5,853 fourth and seventh grade schoolchildren were included in the screening for lifestyle-related disease from 2010
to 2011 in Takaoka City, and received anthropometric measurements and blood tests for total cholesterol (TC), high-density
lipoprotein cholesterol (IDL-C), triglycerides (TG), and low-density lipoprotein cholesterol (LDE-C) levels. The relationship
between the percentage overweight (POW) values and the levels of each lipid was analyzed, and children above the 97"
percentile of levels of TC (220mg/dl) and non-HDL-C (152mg/dl) were closely compared and assessed. Among the re-
cxamined 150 obese children, the relationship between the prevalence of metabolic syn‘dmmc and non-HDL-C levels was
analyzed. =
Results: Non-HDIL-C was positively wrrelated with POW and TG more so than TC (r=10273. 0360 vs. 0.118.0.179, all P <
0.001). In the screening for TC, several subjects w1th high HDL-C subjects were incorrectly categorized. Consequently, the
sensiiiVity of identifying high LDL-C subjects was lower using TC levels than non-FIDL-C levels for screening (80.8% vs.
98.3%) . The prevalence of metaholic syndrome. mcreased significantly when non-HDL-C levels were elevated in re-examined
obese children (2= 0.009). e
Cuncl,usmu; Non-HDL-C levels rather l’han TC levels will serve as a better screening tool for lifestyle-related disease in
schoolchildren,
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B E 22 5 12 (p = 0.009).
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Table 1 Characteristics of the subjects in 2010 and 2011.

A" grade 7" grade
year males females males females
. 2010 792 723 744 702
2011 733 730 692 734
Height (cm) 2010 136.5+ 58 136.4 + 6.4 156.4 + 7.6 153.7 + 5.8
2011 136.3 + 58 1370+ 6.2 156.3 + 8.0 153.9 + 5.1
Weight (ke) 2010 324473 31.3+63 45.7 + 9.1 442 +79
ght ke 2011 321 +6.7 317+ 64 462 +9.7 448 +83
B (ke/or® 2010 173429 167 + 2.4 186+ 29 187 28
2011 171 +27 16.7 + 25 18.8 + 3.0 18.8 + 30
—— 2010 06+ 157 —05+139 ~07+149 —49+142
° 2011 0.4+ 145 — 08+ 141 054153 —40+150
SBP (mmHe) 2010 102 + 11 102 + 12 110 + 13 106 + 12
& 2011 103+ 10 104 + 11 100 + 14 106 + 12
2010 6149 61+9 60+ 09 62 +9
DBP (mmk) 2011 62+8 63+8 61+9 62+8
2010 171 + 26 172 + 24 150 + 24 168 + 25
TC (me/dL) 2011 169 + 24 171 + 26 160 + 27 166 + 25
2010 67 + 13 65+ 13 63+ 12* 65+ 12
HDL-C (mg/dL) 2011 66 + 13 65+ 13 65+ 13 65+ 12
2010 104 + 25 107 + 22 97 + 22 103 + 23+
nonHDL-C (mg/dl) o4 103 + 23 106 + 24 95 + 25 101 +23
16 (me/dL) 2010 100 + 50 * 101 + 48+ 98 + 50 97 + 44
& 2011 95 + 50 94 + 47 96 + 47 92 + 45
2010 89 + 22 91 + 20 83 + 20 90 + 22
LOL-C: (me/dL) 2011 89 + 21 93 + 22 83 +23 89 + 21

Values were presented as mean =+ standard deviation:

The difference was determined by unpaired r-test between values of each year and P<0.05 was considered significant (*).
BMI ; body mass index {wmghl"huﬂ.ht‘) POW : percc.ntagc averweight, SBP | systolic blood pressure, DBP diastolic blood pressure
TC > total cholesterol, HDL-C : high-density hpoprolem cholesterol. non-HDL~C : non-high-density lipoprotein cholesterol {TC ~ HDLC)

TG ; triglyeeride, LDL-C : low-density lipoprotein cholestérol

N5, 95 28— 2 & A AL, HREE TS 4 182me/
dl. 21 tmg/dl, & AfEHEHAE L 0 0L <, aelElo SR dkik
il 220mg/dL, (3K TIRIZ 97 A —dr > & A DAHIZH
M7 70 HUDL-C @ 5 /85— o % 4 Ml M ¢
& 46mgz’dL & 4 [ @ Yo HE AN domgrdL & B <
£ T TC & HDL-C # 3% CTd % non-HDL-C & 75, 95
8= XY A A 115me/dL. 145mg/dL 4, A REAE
DAL L v b OO fiCv 2 M 3 72, g&:‘w)
RCEISELS & % LDL-C Cld, 75, 95 73— > & 4 il
(345 % 100mg/dL, 126mg/dL TH b, AT L B 4]
M e At 110mg/dL, 140mg/dL £ 0 it ¢ % - 72, LDL-C
; non-HDL-C &£ 12 15 ~ 20mg/dL @ 3 % B fo i
DWBEHK &\ TG 1, BT — % o 4 #fi e
STk ﬁna)m@ﬁ’)ﬁ f}l%ﬁ>£»~?':??1‘fr%}i~ L7,

3. IBHECEEE & ORE

HanaA VAT O BN L 0Tl

7 <, TCIX HDL-C £ non-HDL-C & [Z]X4 841, &5
{2 non-HDL-C i# LDL-C & PS5, $4bt
-TRL-C & 121X 55‘ ERB MR d S (Table 4), MU
EOMMEARD L, TG E e LI ERI LAz (=
0.300) 7%, TC }; D 1!:, HMHEBO TR - 26=
0.118), T TC K@ 9 5 non-HDL-C & 14 TG =
KETEMY = 0273) % @D B OO, HDL-C & 1l
MG =20272) L h 5728 THo 2 & 512 non-
HDL-C K57 T i, LDL-C & ) EALPSD ¢ TRL-C & JL
B2 AR (- = 0387) % 7880, & OMBIREIE TG X b
KeBotz KIZTG L&KL ORI RS L, Bl
FEFil#E HDL-C & 34114 (= —=0310). non-HDL-C & iF.
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Table 2 Percentile values of serum lipid levels in each year.

sor  75h g5in g7 50t 750 95" g7
(25™) &) (3M) (25M) (5M) (8"

Lipids (mg/dL) year 4" grade males 4" grade females
TC 2010 168 187 214 222 170 187 216 222
2011 168 183 209 218 169 186 217 226
HDL-C 2010 66 (57) (47) (45) 64 (56) (48) (42)
2011 65 (57) (46) (44) 65 (57) (46) (44)
non-HDL-C 2010 101 119 148 157 105 120 147 151
2011 100 115 145 152 100 115 145 158
TG 2010 89 121 196 217 90 119 197 222
2011 82 109 191 225 85 109 182 195
LDL-C 2010 86 103 127 134 90 103 127 134
2011 87 101 127 132 90 105 131 140

7" grade males 7" grade females
TC 2010 157 175 199 207 167 183 210 218
2011 156 176 207 214 164 181 212 220
HDL-C 2010 62 (54) (44) (42) 64 (57) (47) (45)
2011 64 (56) (45) (43) 64 (57) (47) (44)
nonHDL.C 2010 95 110 133 140 100 117 144 150
2011 92 107 143 152 o8 114 139 150
TG 2010 87 116 181 213 86 113 17/1 198
2011 85 118 185 200 83 107 169 190
LOLC 2010 82 90 116 123 86 100 127 133
2011 80 94 123 132 87 101 126 135

Abbreviations are listed in Table 1.
200
TC g
180 ~ —¢—4ih grade male

140-

non-HDL-C

120+

100-

mean cholesterol level (mg/dL)

ﬁu-x
(60, r-""‘" --«m—--.‘._-_‘_--‘.._.-_‘___--‘

~=-4th grade female

-=-Tth grade male

- ~+=Tth grade female

Fig. 1 The change of the mean TC, non-HDL-C; and HDL- C levels in each grade and gender of
schoolchildren in the, annual screening for lifestyle- related disease in Takaoka City.

Abbrewatmns are listed in Table I,
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Table 3 Percentile values of non-fasting lipid levels in 5,853 4" and 7" grade schoolchildren in

Takaoka City and the criteria for fasting lipid levels in the nationwide study 7.

2L ZAH(Fig 2B), TCIL LB A
4 TC{EH LU non-HDL-CEICLB X T~ 5D B 177 4(3.0%) A0 & 4728,

{2 HDL-C 90mg/dL JA L o) HDL-C % i, & 0 K T,
A% Al
ST/ B o Yo Bt & éﬂ'cw% 140mg/dL. 5. /NI MetS & non-HDL-C & MEIR
Ll’éuLD[-L ELlbon, Sftghod s TR RS LR 150 %00 b

b 1] ﬂ 7. 77 LDL-C B st

—310—

( . 75[!1 951h g7m
Lipid: /dl 50!
e (25m) (5% @)
TC Takaoka 166 182 211 219
nationwide - 190 220 -
Takaoka 64 (56) (46) (43)
HDL-C nationwide — - (40) -
Takaoka 100 115 145 152
non-HDL-C nationwide — - - -
e Takaoka 86 114 185 208
nationwide - - 140 -
Takaoka 86 100 126 134
LbL-C nationwide - 110 140 -
Abbreviations are listed in Table 1.
Tahle 4 Relationship between percentile overweight values and lipid levels
TG TC
HDL-C  non-HDL-C
LDL-C c-TRL-C
POW 0.300 0.118 —0.272 0.273 0214 0.387
TG - 0.179 -0.310 0.360 0.219 0.792
HDLC —-0.310 0.385 - ~0.123 - 0.059 —0.342
Each relationship was examined by Pearson’s correlation coefficient test.
(all P <0.001)
e-TRL-C: caleulated triglyceride-rich lipoprotein cholesterol (TC — HDL-C ~ LDL-C)
The other abbreviations are listed in Table 1.
MBI G = 03600 3 2 720 TC & O IEHIY XS < G = 120 %1% AEEN L7z L LZo9 b3 %aiTC
0.179). non-HDL-C [£45 T i c-TRL-C & it & FLAF 7% 1F I SNV 2 LA, TC il L 28
M (r = 0.792) % 388 7. HDL-C (2 L Tl TG, non- LDL-C @R HUREE LY 80.8% & 7o /2,
HDL-C %13 & A E DR 55 & il & 26 B o5 L, AfilEk i, [ U2 Mo 7— % #HnT
FNORDPEGENLTC S ENBL S EMMG = &7 LSV @) non-HDL-C 97 78— % 4 L4l 152mg/
0.385) & BTz dL Wit LA o) —= v 7%

el 3 ZHEM L o3 6 Hlo 112 ?x@ki’“&ﬁf;. el 3
HEF TR, ERIFEHCELCETCR Ay ) —= non-HDL-C #:8E T id, ¥ HDL-C & A2 &

YTRBHIRING, HA R o SRR 220me/dlL LA FEE A ALY, BLDL-C I LT e;,tzﬁ’*.‘t' {, ﬂfr

< a*wf 56, IR R & LT s ol L 2 y,m;,\ Th b, HllSEE 983% & e 7.

T e, SN L D DT -y (3 T TG H 8 % 180meg/dL & 45 £ ¥ non-HDL-C

97 18—t 2 ¥ A WATZHIS L, 24EMTIE 176 4 (3%) “C%m LDL-C %4V 59 /09 5 31 HICE 16 &

DTG EBA &R Fig. 24). L Lab3l % R, FOHES BRI IE 209 UL oG o

] BN RERBFSME $30% E1S

Yiab—arl
Vo 7 VLR
DA B TC Ik



71

A, TC=z=220 mg/dL
=176 (3.0%)

(26)

%

| e

| HDL-C290 mg/dl |
| n=240 |

TG=180 mg/dL
B. non-HDL-C=152 mg/dL n=1334
n=177_(3. O%);“ 't

HDL-C290 mg/dL | ARB

h=240 | n=112

Fig.2 The outline of the screening using TC levels (A)
and non-HDL-C levels (B) in 5,853 schoolchildren.
Abbrewatmm are listed in Iab]e 1

 OBWILIERIT (Table 5) %, B % 530 3 BRI A
LT/ MetS & iR S 4172 1% 20 4(133%), 2 fifi
47 O/ MetS TifEDY 71 % (47.3%), ik o) 295 59
%(%93 W) Tdh o MEE T — 712 5 S non-HDLC

Rt (75 78—k 2 & 4 VA ¢ ~ 114mg/dL), Bt
f“r (75~ 9578 % A L 0 115 ~ 144mg/dL), ¥
B (95 28—t 20 ¥ L W AHPLE 2 14Smg/dL ~) 128w
T MetS R°F D il (pre MetS) o) (LB RE & Holk
L7k 2 a, MR A A 6 L7z (Fig. 3). HRz /s
I MetS @ hﬂifiﬂmif&f« 3.3%, 18.2%, 23.5% &, non-
HDL-C LAL A L bIC24Uf B0 LA %67 (p
=0.009).

% %

AR GG R T B A, SR, Rl I,

HILFE S D A (B A 2 A :r LI st sboT

B 1278, LIS B R 2 [N X 83K
?JVFHfAJ@%wf%ﬁwkat%%m iy
Bk ’\?:7’"‘13*)’3’3%2: Lli DS '
TC U2 & 2 IR ET W & IRBE Sphs &

m%mnm
VA HMALOTH-7. UL ZOZ0H YT

TN R NN %’%z T«ﬁufc TC, HDL-C A Tdh - 1=
eI Az, 2010 1) iﬂ‘%mw%k TG %%, LDL-C
& P L“C'C'C’)ﬁ}ﬂ“ Rt LCE L FORY,
WERE N 5 25 I IR C b B BN < 1203 AT
HERTGA DA W TERSATETBY T
& BN EE R OIS B B 2 L, LDL-C il
L SEOAT liﬁ) boo A RO
SOV & R Y g IR L 5 LDL-C il
242 non-HDL-C 25{CHIC & W #EMEA 6 5 = & &R
L7z Lo CHMIE ST 082 8% %5 5 &
&3z, :;a{'zi,%wtfﬂ CEIZTCHAEIL DAY
1) —Z UL, B LAV @ non-HDL-C JEHR I £ %
SO Ialb—La et s s
ac E0 WHEOA) Y b FAY v b EBE L TR

9, KB ENOF—FITBW TR ik
A TC 7R R0, HDL-C AR R Th -/
M, nonHDL-C bk LM 2 4L S s o
UL T, Sl R B EE S BT DA G R AR
WO 2 B L TV L IR S ZIE L T (L
WHH S, LDL-C bR & 4o o, Wil & G5
ik v A - T ), A IR T & 2w
% 72 non-HDL-C DYl [ % T B 95 18—t > 4 4
JAfi 145mg/dL (%, LDL-C & Jz'amg/dl £ 0 #y 20mg/dL
BfliE e o7z AT 15 LDL-C & 9 #) 30mg/dL i\
{iti% non-HDL-C ! e J;J.?f“ﬁh}: LTWaHY, e
[EE Ak iﬁ’):”t_fﬂﬁ i Td B o & ARIE éhf:

I = TG é:qéIﬁi?iL& ORI E AL E . non-
HDL-C DR E 512 Bk 4o 72, TC D — T
& % non-HDL-C &, TC £ ) & WHGIEX TG & D41
BRKEL oo, SHIBHUELTCO —HTH 5
HDL-C %W # & UMM S 5 720 BRI L E 2
72, % 7 nonHDL-C N TIE, ZDOKEBH % 5o D
LDL-C £ mu{vmmsﬁf -TRL-C DIE 9 P IEHIM
Vk%<é;&z LGRS '

i &’ BT i fﬁ*»«(’kﬁ:n//\@}mw G-— TC ‘ﬁ
65!10)‘}1!;?%@%1!5&\’(%7"75» ~~1’”t OWE TR & b

FHMIHTETE, BT &J@ft,f;s‘r;’;? 7LD
BAEBTHDL LN A v b EhoTEL Nt
TO TC 220mg/dl, & V39 R 7Y —= > 7 ko
B2 97 78— > ¥ A AHIZHY LT WBIEDD, 24

TG R 3% HREREE & L Ol S 41C

Vi B & 512 HDL-C i TC O #Th 2 1201
FEEHIM L TBY, 2o TS HDL-C Al
%‘ﬂ‘iﬂi'iﬂéﬂ% b= b, ﬁ:ﬁfa@f N K &b
HO 15% B HDL-C i & %:@%}hﬂﬂ' Lakahr
VT, IR TTRRES MR TS A i LDLC 1, T T
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Table 5 Definition of metabolic syndrome in children (6-15y).

1. Waist circumference 2 80cm

(Waist height ratio = 0.5 or Waist circumference = 75cm in elementary schoolchildren is also available)

2. Lipids

Triglyceride 2 120mg/dL and/or HDL-cholesterol < 40mg/dL

3. Blood pressure

Systolic = 125mmHg and/or Diastolic 2 70mmHg

4. Fasting plasma glucose = 100mg/dL

* Elevated waist circumference (1) s essential, plus any two of the risk factors (2 10 4) are necessary.

( from the reference No.9 )

(%)
100

& 12 non-HDL-C JE#TH S e 8

[} pre MetS

& MetS
800 - . .

60+

prevalence

40+

20-

5% LDL-C Tl e w171, TC
HOWHEIIEE L DTTGHE
FOELPMMBTHDL LD
%, AN MetS BRI D A ANV
R AR SN R, TIkbRs o
i W42 B VT non-HDL-C A5 >
L AL T B AT BT BRI MetS 3
st Ly L. W oD P 2 2 A5t ah
sS4z,
non-HDL-C (218 L -Cid, AR
BOTHEARBAENTSHD L OHs
ML 22065, FAFHE,

~114 - 115~144
(normal n=61) = (borderline n=55)

non-HDL-C (mg/dL)

145~
(high n=34)

PDAY research group 7* % Wissler &,
McGill Jr 52%, $58 OREBIRFZ L 10
b hE-THY, LOMITHELE

Fig. 3 The prevalence of the metabolic syndrome subjects (MetS) and its
candidates (pre MetS) in the subgroups of normal, borderline, and B
“high non-HDL-C levels among 150 re-examined obese children.
The prevalence of MetS mgml'u.ami) mcreascd accompanied by the elevation
of hon-HDL-C levels by the Pearson’s chi square test. (P'= 0.009)

14.20% 50 AR L E BB Z 2L, TC MM
BULTFT ANy b EHEL 67}17&, ~Ji non-HDL-C & r.]
BT Y, TC M A HDL-C DMGEADH L 4 %

HRRFAY v b E LD, L L HDL-C (3T 4R a)?s..b’
PO 1 3255 L CsE T &, Wl oS
TR EILT0 B 2280, non-HDL-C Dfii % 45 2
LIS Th 2. MBI BV C nonHDL-C
97 18— > & £ WAl 152mg/dL % JHV> g aS
By ial—vartanl MHETC £ ETRK
Lo feds, WO 6 SR £ 0, Sk
R A ) ?1‘:.7:.: LHI LB b Loz TP non-
mmcxw (4, % HDL-C Bz r A Lo
e, w LI)L~C DR b ALY I DTN
fliﬁl&’)'“flii&l bt 7"")7’:&, EWB AV ) =2y THHEE L

TITC & v)fa‘;:;h Ay M\}\‘%w&?’;mb#m b

non-HDL-C EANEC AL TWwWA I &
FLT v BT BRI T
Bogalusa Heart Study 7%, Srinivasan fa
AR NV OB IRHE A f B R -G L
% non-HDL-C O A7 R4 75 L7, *é

S LZHEMTYTITPE 2 & ANV O non-HDL-C AN T
F 7 Lo LDL-C BL Ao L ERR TR 2 ¥
K)o L Fu— A PRT-H 3}},@_}”711[[’3‘7 TEBRLT
A A E O (RN - i W ARE Qe NPk i3
FLT 2 19,200 )

% 3 non-HDL-C (& TC. HDL-C 7 & fif 12 55 ¢

Biz&, WMo TORF b L 2 5. i
1998 fEA AT NF 4 42Tl E - TR, TC LJMD
WD SN S D L BAEDRZ ST I Bdpo 2248,
non-HDL-C 3 L CEOIER & A7 6 25, SHAERN
FUALTHIN I H D 2 ARSI, CoBEr. b
bl 2 BEHE L CE& L L O RET a&ﬂ
EEwE# 2 %, $72 non-HDL-C 3o B &
DHALLEHTH Y, OLHERTELEHIZTC &
DS FH MO ARRECH D L h s, SHREXEAR
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