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Non-high-density Lipoprotein Cholesterol Is a Good
Indicator of Pulse Wave Velocity rather than Low-density
Lipoprotein Cholesterol in Asymptomatic Individuals
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Although targeting low-density lipoprotein cholesterol (LDL-C) has been a primary goal of lipid lowering therapy, a
few growing evidences show that non-high-density lipoprotein cholesterol (Non-HDL-C) is a strong, independent pre-
dictor of cardiovascular disease nowadays. But few studies have assessed the association between conventional lip-
oproteins and subclinical atherosclerosis. We analyzed the association of Non-HDL-C, LDL-C with brachial-ankle pulse
wave velocity (baPWV), a marker of subclinical atherosclerosis. We studied 766 apparently healthy individuals who
checked baPWV. We analyzed P for trend for the association between baPWV and quartiles of Non-HDL-C, LDL-C.
Multivariate analysis was used between quartiles of each lipoprotein and baPWV after adjustment for confounding
variables. BaPWV shows increased trend across increase quartiles of Non-HDL-C and LDL-C, with statistical sig-
nificance only in Non-HDL-C. In a multiple regression model, pulse wave velocity was positively correlated with
Non-HDL-C and LDL-C. The relationship remained in Non-HDL-C after adjustment of LDL-C. However, in LDL-C,
the relationship was vanished after adjustment of Non-HDL-C. In this study Non-HDL-C was more strongly associated
with baPWV than LDL-C. These data suggests that Non-HDL-C may be an important treatment target in the prevention
of cardiovascular disease.
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Terrytown, NY, USA)E A}Mg3Ste] TC, TG, HDL-C, Table 1. Clinical characteristics of study population
LDL-C, &5 ¥9<& 34353tk Non-HDL-CZ TC - Characteristics N=766
- AlsLad
HDL-C= A4ttt Age (years) 52.48 + 9.28
4) U= M & BaPWV= 84-214 g 715042 Men (%)* 527 (68.80)
Z(form/ABI, Colin, Co. Ltd., Komaki, Japan) =3 3}9it}. Smoking (%)’; ( 357 (46.61)
_ _ Waist circumference (cm) 82.34 + 8.60
1= = o =
IATE Gk AA = Q= So SAE e 54 1 Body mass index (kg/mz) 24.23 + 2.87
2 of% Apelut whmo] 7okth. Wul §Aukeo] WLEA  Hypertension (%) 227 (29.63
AAZ o] 9sto] Abela} HFEo|A] 7|25 o] Hol% 5 Diabetes mellitus (%)* 51 (6.66)
= ]~O ];)Oj]‘ov J:]r = _] 1 71= =% ‘Eq —10 Total cholesterol (mg/dl) 203.08 + 32.47
2ol FAL AT F 2HAAT AN BAL AF  Trgheorde (mgd)! 1245 (90178
A YHE AHESte] 2o o]F B3 WE-A¢f HDLC (mgd)' 53 (44-62)
5 LDL-C (mg/dl) 124.77 + 28.52
224 (ABD7} AF5 02 A=l &= Alo)-ure o

15 (ABD7F 215 - A, =5 dd-ds o Non-HDL-C (mg/dl) 148.94 + 32.93
TEE(RL baPWV), 245 Ak at &= (Lt baPWV) FBS (mg/dl) 93.26 + 18.14
7} 24 =it} Rt. baPWVe} Lt. baPWViE oJu] Ql= oF9] baPWV (cm/sec) 1,403 (1,303-1,566)
A7} Qe B E(r = 091, p < 0.0001)[20,22] E4 H Data are presented as mean + SD unless otherwise indicated.

AFol-UbE wWul £ [Ri/Lt baPWV{(Rt + LO)/2}]E o] Non—HDL—C: non-high density Iipoprotein cholesterol, FBS: fast—
o o] HFHl o] ElEhE L o]n] AZlel 11[20]. 2 ing blood sugar, baPWV: brachial-ankle pulse wave velocity.
et o Wiie] Bl olu] H5E9lal20], 57 *data are presented as number (%), Tdata are presented as me-
Aol W= ¥ = A 4=(coefficient variation, CV), &=} 7+ dian (25-75%) because of irregular distribution.

HEA = 7h2F 8.4%, 10.0%S
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Table 2. Clinical characteristics according to each quartiles of non-high density lipoprotein cholesterol

Non-HDL-C LDL-C
Variable Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
126< 148.5< p 106< 126< p
< . = < >
126.0 <148.5 <171.0 171 106 <126 <143 143

Subjects number (%) 186 (24.3) 197 (25.7) 190 (24.8) 193 (25.2) NA 187 (82.4) 193 (85.0) 190 (83.7) 196 (86.3) NA

Age (y) 51.3 52.3 53.1 53.3 0.14 51.4 52.4 52.7 53.4 0.22
+ 10.2 + 9.1 + 8.6 + 9.1 + 10.3 + 9.0 + 8.4 + 9.3
Men* 113 (60.8) 133 (67.5) 135 (71.0) 146 (75.7) 0.02 115 (61.5) 140 (72.5) 127 (66.8) 145 (74.0) 0.04
Smoking* 71 (38.2) 96 (48.7) 90 (47.4) 100 (51.8) <0.05 81 (43.3) 94 (48.7) 81 (42.6) 101 (51.5) 0.23
WC (cm) 79.5 81.4 82.6 85.9 <0.001 80.8 81.5 82.4 84.6 <0.001
+ 9.2 + 8.1 + 8.0 + 7.9 + 9.1 + 8.2 + 8.3 + 8.3
BMI (kg/mz) 23.3 24.0 24.4 25.3 <0.001 23.7 23.9 24.4 24.9 <0.001
+ 2.8 + 2.8 + 2.6 + 3.0 + 2.9 + 2.8 + 2.9 + 2.8
HTN* 44 (23.7) 52 (26.4) 60 (31.6) 71 (36.8) 0.03 54 (289 45 (23.3) 62 (32.6) 66 (36.7) 0.1
DM* 18 (9.7) 9 (4.6) 11 (5.8 13 (6.7) 0.24 19 (10.2) 12 (6.2) 6 (3.2 14 (7.1) 0.05
TC (mg/dl) 165.3 192.5 212.1 241.5 <0.001 167.2 193.4 210.8 239.4 <0.001
+ 20.1 + 14.2 + 13.7 + 18.9 + 21.6 + 16.9 + 18.1 + 19.4
TG (mg/dl) 105.1 133.1 148.7 182.7 <0.001 134.7 141.9 139.4 154.2 0.07
+ 52.4 + 74.2 + 713 + 79.5 + 85.5 + 834 + 65.0 + 65.1
HDL-C (mg/dl) 58.5 54.6 53.2 50.5 <0.001 56.3 53.5 54.1 52.8 <0.05
+ 15.1 + 12.6 + 12.5 + 10.9 + 16.0 + 12.4 + 12.8 + 10.7
LDL-C (mg/dI) 90.9 116.3 133.5 157.4 <0.001 88.1 115.2 134.0 160.3 <0.001
+ 16.5 + 12.2 + 12.1 + 18.8 + 14.0 + 5.9 + 4.9 + 14.7

Data are presented as mean + SD unless otherwise indicated. WC: waist circumference, TC: total cholesterol, TG: triglyceride,
Non-HDL-C: non-high density lipoprotein cholesterol, HTN: hypertension, high blood pressure (systolic blood pressure/diastolic blood
pressure = 140/90), DM: diabetes mellitus, high fasting blood sugar (fasting blood sugar = 126 mg/dl). *data are presented as numbet
(%). p-value by ANOVA for continuous variables or Fisher's exact test for categorical variables.
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A1 (multiple linear regression

Z o}
1. A7 CiARRte] Yuisel 4
® o] ZehE H3 ATE 766w AU Aol
R AAMUolth o 50) A4 AL e 2ek o
A= AA| Q] 68.80% R L, Ht Lyo]= 52.48 £ 9284
1:} 7_}- A2 4229 HF-S NCEP ATPII guidelineso] @A+

Wl otk Evbate] fiRE(SITE, 702%)L
LDL-Co] 100-159 mg/dI$ial, LDL-C < 100 mg/dl ¢1 7
o 187%91c}. LDL-C > 190 mg/dIQ] -9 1.4%0] £
5}y, HDL-Co] < 40 mg/dlo]l Ao 11.7%%ch
BaPWVQ] H#7-& 1,446.82 cm/sec 99 tHTable 1).
Non-HDL-Cx} LDL-CE] AR9]<=of w2 9] o
HEA o]l EAoA= 54, 58=d), BMI, TC, TG, HDL-C,
LDL-C, 18 & o)t g E A os nE Aldy A
o] 9% 8450 Non-HDL-CE| ARE |7} Zrhats
2 gAH o Folsbl F/lsHe Aae mald T
LDL-Co] A}58] 7k wheba] 325, BMI, TCS 5
Aoz golsiA ZaA, tol, B, TEe, o
I, TGO ZF7l= EAA O R G934 ¢eftH(Table 2).

4y
)

2. Non-HDL-C, LDL-C3} baPWVe| E2ixol ptaiy

LDL-CT} Non-HDL-C] ARE-0]7} Z7}to] whal baPWV
7t SV A& HYo, P for trend HAES 3HY=
o} Non-HDL-Coll A gt A A o2 §-2]517A baPWV7} 5
7}skth(Fig. 1). Non-HDL-C 9 LDL-C3} baPWV2] &=
B9 BANS wmsl] 918 Lol, 4. BML 3l
g, T, 18, G 8ARS At o 39 &
Z+ZF Non-HDL-C (PE 1.043, SE 0.22,
p < 0.01)x} LDL-C (PE 1.01, SE 024, p < 0.01) %=
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baPWVe} =91 1S Uik, 2]t NonHDL-C
3 LDL-CE A= HAgslge fofi
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Apo B7F % o BB AVE # 2T 4 ole Few
o| Zelx}etal B 1slal ¢l o, o]= Non-HDL-C3} Apo
B7} LDL-CZ djAlste] 2| &2 2327} & & Q& 2v]
3ttH 3,23-25].

A Apo Bo] ¢
glom g, LDL-CEr} Apo Be} tf 2
7h e dete] 919 o3l o]

7])}’_ 7q/k]—

=z [} NN (e] u)
hort AtoflAl=, thARSFtol = W 22 A= A
1540
1520 P for trend: 0. 06
_-* Pfortrend 0,21
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Fig. 1. Pulse Wave Velocity according to increasing quartiles of
non-high density lipoprotein and low-density lipoprotein
cholesterol. Pulse Wave Velocity increase across increasing
quartiles of each lipoproteins (mean of Pulse Wave Velocity:
1,403.19 + 209.31, 1,433.50 + 214.11, 1,455.57 + 206.46,
1,520.24 + 257.84 in each quartiles of non-high density

lipoprotein cholesterol, and 1,418.47 + 212.16, 1,425.31 +
206.25, 1,461.40 + 219.56, 1,506.91 + 255.36 in LDL-C,
respectively). Only non-high density lipoprotein cholesterol
correlate with Pulse Wave Velocity within statistical significance
(p for trend: 0.06 for non-high density lipoprotein cholesterol,

0.21 for LDL-C).
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