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Evaluation of Familial Hypercholesterolemia Prevalence in Children
Using Non-High-Density Lipoprotein Cholesterol Levels

Ayumi Miyazaki?, Ayako Oguri?, and Shoetsu Shimura?

DJCHO Takaoka-Fushiki Hospital, Department of Pediatrics, Toyama, Japan
Y Takaoka City Medical Association, Toyoma, Japan

Background: Atherosclerosis may gradually progress, even during infancy, in patients with familial hypercho-
lesterolemia (FH). We evaluated FH prevalence in schoolchildren using the results of a screening program for
preventing lifestyle-related disease.

Methods: In total, 14,609 (7,461 boys and 7,148 girls) 4th grade schoolchildren were examined during the
screening program in Takaoka city from 2006 to 2015. The distribution of the serum non-HDL-cholesterol
(non-HDL-C) levels and the prevalence of extremely high non-HDL-C values were used to determine child-
hood FH prevalence.

Results: There was only a weak correlation between the percentage of overweight (POW) and serum non-
HDL-C levels (r=0.30). Since extremely high non-HDL-C levels (>>200mg/dL) did not correlate with POW,
many of these children were suspected of having FH. Non-HDL-C level 200 mg/dL was almost equivalent to
4 standard deviations above the mean, and is the current recommended treatment threshold for children with
FH according to Japanese guidelines. Although the prevalence of high non-HDL-C subjects (=130mg/dL)
decreased over the course of the 10-year study, the prevalence of extremely high levels (=200 mg/dL) did not
changed. The overall prevalence of children with extremely high non-HDL-C levels was 0.38 %, which was con-
sidered close to the prevalence of treatment recommended FH in children.

Conclusion: Non-HDL-C levels may be useful for identifying children with FH who would benefit from treat-
ment. In Japan, FH prevalence in children is similar to that estimated in adults.

Keywords: familial hypercholesterolemia, non-high-density lipoprotein cholesterol, cardiovascular
risk factor, children, universal screening

EE YD SEIREEDEST T 2 REN SO L AT a—UiE (FH) ICBIL, NRATGEERE TR
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HOWEEHNRAE LTS T e D5, XKDEFETOLIMEA
NV M ZFIET BfEmENEE S T Licixs. ZDi:
B, FHZX O FHICRAL, BHOBRBNMALET S
T TTOEREZRERT S eI EEEZLNS
k3o TETWVS Y, 2017 FIE HANRRE
2 HABIRB LS AR T DNEREEma L AT
O —)VIIERZIER AT A R 20171 (LU, A1 ) »
FEIN, NILFH OZW, HREEENIHIE S -
722, ULAL, /IR FH 37 OB R A - 1
OHERAMICEHLTIETF VRACZLVDEFIRTH
%Y. SEBALE, NUETERER T2 BT %
non-HDL I L A5 @ —)l (non-HDL-C) fH D71
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T &, BRIYIC LDL-C il 72 & L 7z 2010 4E
DIEZHE 2,961 IHWVT, non-HDL-C i & LDL-C
SLHE & DOMHBI A D Ty (non-HDL-C=1.076
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m R

2006 fEEN 5 2015 41 10 M AO RS #H D
707 ¢ —)U7% Table 11CR9. AA&RIMED H 17
RS TH - M, TCELWdH, HDL-C B A
KTH %78, non-HDL-C FEHHE 35 K O A= UE {7 72
(SD) 13555 103.6 (23.7) mg/dL, %! 107.5 (24.0)
mg/dL &, LHRMNERICKTH -7z (p<0.001). F
7z, 10 4 [} ® non-HDL-C “F ¥4 4, = non-HDL-C
IMEEVREI S OEIAR 2 H S L, BRI UCE
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Table 1 Characteristics of the subjects (4™ grade schoolchildren from 2006 to 2015 in Takaoka city)

all male female P

n 14,609 7,461 7,148

height(cm) 136.6 (6.1) 136.4 (5.8) 136.9 (6.3) <0.001
weight(kg) 32.1(6.7) 32.4 (6.9) 31.9 (6.5) <0.001
POW(%) 0.5 (14.6) 0.8 (15.1) 0.2 (14.0) 0.008
BMI(kg/m?) 17.1(2.7) 17.3(2.8) 16.9 (2.5) <0.001
SBP(mmHg) 102.8 (11.5) 102.9 (11.4) 102.8 (11.7) 0.61
DBP(mmHg) 61.8 (8.6) 61.5 (8.7) 62.0 (8.6) 0.003
TC(mg/dL) 170.8 (25.0) 169.8 (24.6) 172.0 (25.4) <0.001
HDL-C(mg/dL) 65.3 (13.6) 66.1 (13.4) 64.5 (12.5) <0.001
non-HDL-C(mg/dL) 105.5 (23.9) 103.6 (23.7) 107.5 (24.0) <0.001

Values were presented as mean (standard deviation).

The difference was determined by unpaired ¢-test between values of male and female and p<0.05 was considered significant.
BMI; body mass index (weight/height?), DBP; diastolic blood pressure, HDL-C; high-density lipoprotein cholesterol, non-HDL-C;
non-high-density lipoprotein cholesterol (TC—HDL-C), POW; percentage overweight, SBP; systolic blood pressure, TC; total
cholesterol
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BisE N7z (Fig. 3). 2RI non-HDL-CfHIC I51F 24}
NEZMEI L7z T, ERMMTHNMELE ENS
+3SD &, ¥ fE (SD) £1105.5 (23.9) mg/dL T
»5 M5 177mg/dL, +4SD /3201 mg/dL & F i
Ehie. T, NNEREEDAIN T « T5T A
BUE Tl 213mg/dL LW S AR SNz E5IC,
AT 38 @ LDL-C % #fll i & non-HDL-C fifi & o Hi[a] J
A SWBET B L, ZHAA R EOZKEAE LDL-C
140mg/dL I& non-HDL-C 158 mg/dL, A4 8 HLY%E
LDL-C 180mg/dL I non-HDL-C 202mg/dL i< #H4
Uiz, DLEZRAHICHRTL, %ﬁnw%ﬁﬁmzﬂ
Wi L 7z non-HDL-C fii 200 mg/dL % (F §i /3 4ii |- 1%
+4SD THIOMN NI L, ﬂh@ﬁi@ﬁk
HNC e, zhll ol (BEEiEliR) 0%
HA R EZEREEET S L)L FH (EiA% FH)
cEEN, P HEEZ NS e D, LIk
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CORfEZBMEE LTHWE L E LT .

JiC, HfER2 10 SRzt (2006~2010 4FE) &
% (2011~2015 L) 1K L CLbigd % &, B
Wi, I, non-HDL-CEHFICB VTR THEER
K IAED 5Nz (Table 2). & non-HDL-C IJE R
HHSICELTD, B 151%h 5% K 121% N\ H
BRBOHIRDENTED, ZTONRERS L, 130~
149 mg/dL DO & #E, 150~199mg/dL D H %

EERHS TR DNEETH B DICH L, 200mg/dL

DU EoBEEied, mit0.35%, %F042% & HE
AL LAMELTED, 10 FE2EOES
1$0.38% L HEH TN

VEZ CRERBEREE ZDIMHRET v r— 5%
itiL TWAA, Hnon-HDL-C WRICBAL, @alL X7
0 — )LD A N> b OFEREZ IEHICiERRT 5 C
CIERHETH -T2, Ko T, TNXTIC L TY

Table 2 Comparison between values of two periods (2006-2010 vs 2011-2015)

2006-2015 2006-2010 2011-2015 P
M/F 7,461/7,148 3,951/3,774 3,510/3,374
height (cm) 136.6 (6.1) 136.7 (6.2) 136.6 (6.0) 0.43
weight (kg) 32.1(6.7) 32.3 (6.9) 31.9 (6.5) <0.001
POW (%) 0.5 (14.6) 1.0 (14.9) -0.1(14.3) <0.001
BMI (kg/m?) 17.1(2.7) 17.2(2.7) 17.0 (2.6) <0.001
SBP (mmHg) 102.8 (11.5) 103.7 (11.7) 101.9 (11.3) <0.001
DBP (mmHg) 61.8 (8.6) 62.0 (8.6) 61.4 (8.7) <0.001
TC (mg/dL) 170.8 (25.0) 171.8 (24.9) 169.7 (25.1) <0.001
HDL-C (mg/dL) 65.3 (13.6) 64.3 (12.6) 66.4 (13.3) <0.001
non-HDL-C (mg/dL) 105.5 (23.9) 107.5 (23.6) 103.3 (24.0) <0.001
prevalence
=130mg/dL 13.9% 15.2% 12.1% <0.001
130-149mg/dL 9.4% 10.7% 8.3% <0.001
150-199mg/dL 41% 4.4% 3.4% <0.001
=200mg/dL 0.38% 0.35% 0.42% 0.30

Values were presented as mean (standard deviation). The difference was determined by unpaired t-test or Chi-squared test
between values of 2 periods and p<0.05 was considered significant. BMI; body mass index (Weight/heightz), DBP; diastolic
blood pressure, HDL-C; high-density lipoprotein cholesterol, non-HDL-C; non-high-density lipoprotein cholesterol (TC—HDL-C),
POW; percentage overweight, SBP; systolic blood pressure, TC; total cholesterol

Table 3 Profiles of extremely high non-HDL-C subjects (=200 mg/dL)

NO. age gender POW(%) non-HDL-C (mg/dL) LDL-C (mg/dL) family history of hypercholesterolemia
1 10y F -5.7 214 195 mother (FH)/sisteres
2 10y M -14.2 218 200 father/sister
3 10y F 10.7 206 194 sister
4 9y F =11 212 197 brother
5 10y M -14.1 239 224 grandmother/mother
6 9y F -9.6 254 244 father
7 9y F 21.0 213 187 mother/sister

FH; familial hypercholesterolemia, LDL-C; low-density lipoprotein cholesterol, non-HDL-C; non-high-density lipoprotein choles-

terol (TC—HDL-C), POW; percentage overweight
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