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Evaluation of Familial Hypercholesterolemia Prevalence in Children
Using Non-High-Density Lipoprotein Cholesterol Levels
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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 (=130 mg/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
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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 t-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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non-HDL cholesterolemia
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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
150-199 mg/dL 4.1% 4.4% 3.4% <0.001
=200 mg/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/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

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 -b.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 =-1.1 212 197 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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