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Background and Objectives: The aim of this study was to investigate the status of LDL-cholesterol level and its relationship
with subsequent cardiovascular events in Korean patients with chronic stable angina.

Methods: The patients with stable angina were retrospectively and consecutively enrolled from out-patients clinic during 2007-2009.
Mean follow-up duration was 3 years. Occurrences of major adverse cardio-cerebrovascular event (MACCE: a composite of
death, myocardial infarction, unstable angina, coronary revascularization, cerebrovascular events, peripheral artery disease and
aortic disease requiring hospital admission.) were compared by initial LDL-cholesterol levels using Cox proportional-hazards model.
Results: 1,683 subjects were enrolled from 9 hospitals. Initial median LDL-cholesterol by tertile was 62.2, 90.2, and 124.0mg/dL
respectively, however, the differences in LDL-cholesterol level among initial 3 tertile groups became narrow at 3rd year (67.8,
85.0, and 91.6mg/dL, respectively). MACCE occurred in 138 (8.2%) subjects, including 127 coronary events, 9 cerebrovascular
events and 2 peripheral artery disease during the 3-year follow-up. The adjusted hazard ratio for MACCE was 1.02 (95% confidence
interval 0.64-1.64) in the middle tertile of LDL-cholesterol, 1.53 (p=0.063, 95% Confidence Interval 0.98-2.40) in the highest
tertile of LDL-cholesterol. The newly diagnosed diabetes mellitus was more frequent in subjects with statin treatment than subjects
without statin during the 3-year follow-up (1.5% vs 0.6%).

Conclusion: Increased cardiovascular risk was observed in angina patients with higher initial LDL-cholesterol levels during the
3-year follow-up, although the differences were statistically insignificant.

Key Words: Angina, Hypercholesterolemia, Secondary prevention, Korean

Received: May 16, 2015 Corresponding Author: Hyun-Kae Kang, Deparment of Internal Medicine, Seoul National University Hospital,
Revised:  June 2, 2015 101 Dachang-ro, Chonro-gu, Seoul 110-744, Korea
Accepted: June 3, 2015 Tel: +82-2-2072-2279, Fax: +82-2-762-2231, E-mail: nowkang@snu.ac.kr

This is an Open Access article distributed under the terms of the creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

27



J Lipid Atheroscler 2015;4(1):27-34

Ngpse M APIRoR, Join SelUioikE 2 Yo

Q1 Z StLIOICE'? OJARUTZE MBS0

density lipoprotein-cholesterol, LDL-C)0| QAtH o2 x}A
QI 2ol SHZ AA|=|2 QUCH LDL-CE 40 mg/dL Y&H
2

HISUUSS Taeh ATULEO| Y2 23% LAY 4

r

re

o T —

(o)
S Z10]2k= ol2= UUCE®
20014, 0|=2| National Cholesterol Education Program
(NCEP)2| Adult Treatment Panel (ATP) Il & 0|%,” LDL-C
£ Sto= o O|AIAE39 27 =87 40| 2|=[2le
YCI0|E L 0[2|9] O|HA[HYES 2|=A3 &2 S5liM 2al
SHOFS0IZ| 1 QUCE? BHR2|Z - SUHSIEIE| A= L2|Li2t
st =S HIZCOZ 4 Bkt 710|=2i0ks BiiHESH Lo,
LDL-CE 2|2 12} 2H=2 5D Q\ct?

£Q

ﬂ
fU
N
oM
rlo
Ofe
nx
ol
R
i
R
R
il
kJ
$0
lo
Hu
ret
o
=2
>
10
N
Hu

Z0t2 &%, NCEP-ATP 12| 2|22|20f
St REALITY 217119} 1071 MIE{Ol|A g5t A7 'oljrs
F 41%2} 51%92| 22t2H0| 2|2 SH2|0f| =E6tal AUUCH

A px Y
=
rc
re
-
10

N

I.

Nz

=

2
re
4
Y
=
FI'[__
Hl
s
o
0z
X
N

=2
It ASE EOIFL Ao, YO T2 At

o g o
o qnH

0z |0

x

N

ok

og

o

9'|_

N
5o
njo
=
[
_O'E
kl
Hl
=
=2
>
o

N
_o'ﬂ
kJ

o

0z
ugh
B
N
rla
10
Il
g
0
=2
s
o
10
=Og
>
rir
o
>
Rl
ol
N
N 0
N
H

Ciist Q1A Aot 8PA| O KA SI=RI0fMe| 2H &=t
A
oA - SWESIR|9| 710|ECtRlE ot=0| eldat &

LDL-C SE4E1 St SHE AHAISt 2L, 0]of Cist

SI=QI0fMO] 27t FE6E 20| THOIL) 2 Gs 32FER0
3|

LDL-C 23 421} 30| 22|72 SO0k Al RIRISI0| Bl 9|

ofgol ojxle FEE &

28

o = O

1. e

2 o7 8 A2 20079 1€1Y 0|F o] 7|29
T2 |/JEU RIS 2 S & 20720 FEtks
ORI gy e BRIS HEHO 2 DGIACE. HAAI=S
28 2 A2 AIRA-™R 20073 1€ 12 01F9| z|Z 224
YZLZ S, 7IZAIH22RE W] YYEIE =4
SSIUCE 40011 75MI9] QRS Sigd HAS ERI=Z 710
2i045H 97N CHEMHROIM 2|4 6712 04l 2f2ff 20| 0|0
R, AR Y JHAL2RE HE= 670F O|W LDL-C
F2IE Zaleh S+ A= £A7IZHEHE) S2F 27K Ofge| LDL-C
2|7t #olzl= BALE Y22 SHACEH

oY S1Ed A2 LE 71 S 8 71A] 1) FotgAt
Y, 2) MY I A4S 2= E2 HRE HESEIS
2IY FEUSUO| 50% Ol §2l0| 2rcl= 32, 3)2s™
2Ye E2 FRE HEEF Y=Y FUSHO| 70% 01
§2i0| el= P O1YE UEShe 9= SIAUCE BiAVIE
2 1) A= 4 671 o|Ue] SHEd BT, 2) d2BMS
H2, 3) TR SUAIR ARG 97K O|Lie] Bh|A 2eSH
SAAE Ex oS R3E, 4) 2YY R ¥, 5)
WIEY, 6) 3d Ol UZES Aftlol= 72 2SS 7RI 392

e

2. MAU=X[CHESARIES| £ ¥ H|lwFHo| 47

LDL-C= Friedewald A!l: LDL-C=Total choesterol - HDL-C
(High-density lipoprotein cholesterol) - Triglyceride/5 (mg/dL)
£ 7|Fo= AIMSIF 2, Friedewald A2 HES 4 gli=
AR0l= 2Y 25 U2 JIRC2 SIUCt”

G CiAkR[C] 4= Altman’s normogram & S2FE7to)
BI20| 2 CHAR} o= MELALS O|E3IRU0] ZSH 80%,
A& 22 0.05, E2E 25%2 2HFIUCE TNT 947217 &
PRIMULA 7S 215101 2R A2let MR A2l
2101 LDL-CO| 40 mo/dLe 2 2|1, O 2R AH22(0]
M MR 2R22{01 HIsH 36.7%2| =2 Al=ladat AFe| Z4ast

Of, 2AV|ZESCE MR 2219l 20.5%0A F2 d=ga



Kyung Taek Park, et al.: Dyslipidemia and Cardiocerbrovascular Event in Patients with Angina

AfZ0] Zdg Zo= ofldstRict.
3. &1t H} He

Ut It A H= F2 Al A (major adverse cardio-

cerebrovascular events)2 SIYCH F2 AL|EE AFHS HEY
OflA RITHEl AMA olo2 QIst Al AZZME, LS
25t= SHEY S, WSS, HES, Y¥E Qdte
Uz SU iMd Aot YHS 25t= tha 24, A2

£2|9| HAlz St ALERlS HelZ2 BEAISIRC X3
A2 £2IHA| AI-Q| IDL-C 22 71RO 2 B2 MEQ2
LIF0] 24 ks HolsiRict. AT 7ol 2folof UM H&EH

= Kruskal-Wallis Z&S SI%20q, H|AL #0]|
ischer's exact Z&S AIRKSIUCE 2t eheflsel 22
F 2dof| Chstl= CRE fIEeQIES 285 S5
of Cox29| H|2ild 2|&5|7 22 (Cox proportional hazard
model)2 AE5t fI&8E(hazard ration, HR)Z 2&EE9|

95% 4l2|7ZtE FoIULt. Lo, 8, Y, DY, 2hd

0=
i
ok
=
>

A, AMNISO| Off, EXI0IR, O TS TR AHSS
OIS JUAR EEBIUCH

X
=

1. tidx=Eel 712 &4

At 717E S0t 97 HROIM & 1,683F2| 2RRpF 2=/
0 O|F LDL-C 2|7t &RIE 1,6818E ChAe=z EAg 2Ilst
of

ALt Table 10f &= CHEAISS| 712 4 EHSIAUC

0

Table 1. Baseline characteristics

Median
Characteristics [interquartile
range]
Age (year) 63(56-67)
Male (%) 64.6
Body mass index (kg/m?) 252
(23.4-26.9)
Smoking (%) 229
Diabetes mellitus (%) 31.1
Hypertension (%) 63.5
Atrial fibrillation (%) 2.2
estimated GFR (mL/min/1.73m?) 78.0
(65.9-89.8)
Diagnosis of  Stress test (%) 54.3
angina Symptom and angiography (%) 38.8
Angiography only (%) 6.8
Previous Yes (%) 482
revascula- PCl (%) 43.2
rization PCl & CABG (%) 1.2
CABG (%) 3.8
None (%) 51.8
Cardiovascular Aspirin or clopidogrel (%) 92.0
medication ACEI or ARB (%) 48.4
CCB (%) 446
BB (%) 573
Diuretics (%) 10.2
Statin (%) 70.8
Total cholesterol (mg/dL) 165.0
(142.0-190.0)
LDL cholesterol (mg/dL) 90.2
(69.8-112.4)
HDL cholesterol (mg/dL) 46.0
(39.0-54.0)
Triglyceride (mg/dL) 119.0
(85.0-166.5)
hsCRP (mg/dL) 0.062

(0.030-0.160)
130(120-136)
80(70-80)

Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)

GFR; glomerulus filtration rate, PCl; percutaneous coronary
intervention, CABG; coronary artery bypass graft surgery, ACEI;
angiotensin-converting-enzyme inhibitor, ARB; angiotensin
receptor blocker, CCB; calcium channel blocker, BB; beta
blocker, LDL; low-density lipoprotein, HDL; high-density
lipoprotein, hsCRP; high sensitive C-reactive protein
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Table 2. Baseline characteristics of tertiles by initial LDL cholesterol level

T 1! tertile 2" tertile 37 tertile b value
(n=560) (n=560) (n=561)

Age (year) 63.0(55.0-68.0) 64.0(58.0-67.0) 64.0(58.0-67.0) <0.001
Male (%) 70.1 65.6 58.1 <0.001
BMI (kg/m?) 25.0(23.3-26.9) 25.2(23.4-26.5) 25.3(23.4-27.3) 0.289
Smoking (%) 24.5 22.7 21.6 0.511
DM (%) 35.7 32.1 257 0.001
Hypertension (%) 66.1 64.1 60.1 0.104
eGFR (mL/min/1.73m2) 79.2(65.6-90.0) 77.0(64.9-89.0) 77.9(66.9-90.1) 0.292
Previous revascularization (%) 60.0 479 36.5 <0.001
Aspirin or clopidogrel (%) 95.9 91.5 88.4 <0.001
Statin (%) 843 725 60.7 <0.001

BMI; body mass index, DM; diabetes mellitus, eGFR; estimated glomerular filtration rate

250 Tertile
. o Wl 1st
8 ° E2nd
2007 g . . O Osra
. [+]
H
Q o °
150 ' °
LDL
(mg/dL)
100 * I I
50+ T I
O T T T
1st 2nd 3rd
Year
LDL-C (mg/dL) 1st tertile 2nd tertile 3rd tertile p value
62.2(17.4) 90.2(13.0) 124.0(30.0)
1st year (n=560) (n=560) (n=561) <08
67.9(27.8) 88.2(33.4) 94.3(39.5)
2nd year (n=422) (n=420) (n=426) <0.001
3rd year or 67.8(30.2) 85.0(30.1) 91.6(40.1) <0.001
last follow up (n=439) (n=436) (n=408) ’

LDL-C; Low-density lipoprotein cholesterol

Fig. 1. Serial changes of LDL-C levels in each group by baseline LDL-C during follow—up
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Table 3. Major adverse cardio—cerebrovascular events (MACCE)

1 tertile 3 tertile Total

MACCE (%) 42(7.5) 59(10.6) 143(8.5)

Death 0 0

Coronary event (%) 38(6.8) 127(7.6)

Cerebrovascular event (%) 2(0.4) 9(0.5)

Peripheral artery disease (%) 1(0.2) 2(0.1)

Aortic event 0 0

Hospitalization due to Heart Failure (%) 1(0.2) 5(0.3)
Table 4. Multivariate analysis

Hazard ratio 95% Cl p value
Age (10 Years) 0.95 0.75-1.20 0.664
Female 0.87 0.57-1.33 0.520
DM 1.48 1.02-2.15 0.041
Hypertension 1.57 1.03-2.39 0.036
Chronic kidney disease 1.87 0.92-3.80 0.083
Atrial fibrillation 0.44 0.06-3.19 0.419
Current smoking 1.55 1.01-2.39 0.046
Previous revascularization 1.87 1.27-2.77 0.002
LDL-C tertile 1%t 1
2" 1.02 0.65-1.63 0.919
3™ 1.53 0.99-2.38 0.057

DM; diabetes mellitus, LDL-C; Low-density lipoprotein cholesterol
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Appendix 1. Serial Lipid level follow—up

1! tertile 2" tertile 3 tertile
(n=560) (n=560) (n=561) 7 vl
LDL cholesterol 1% year 62.2(17.4) 90.2(13.0) 124.0(30.0) 0.000
(mg/dL) 2 year 67.9(27.8) 88.2(33.4) 94.3(39.5) 0.000
3" year or event 67.8(30.2) 85.0(30.1) 91.6(40.1) 0.000
Total cholesterol 1% year 134.0(121.0-147.0) 162.0(152.0-175.0) 202.0(185.0-220.0) 0.000
(mg/dL) 2" year 144.0(126.0-164.0)  162.0(144.0-183.0)  172.0(149.0-195.0)  0.000
31 year or event 143.0(126.0-162.5) 160.0(140.0-179.0) 167.5(145.0-190.5) 0.000
HDL cholesterol 1t year 46.0(39.0-54.0) 46.0(38.0-53.0) 47.0(39.0-54.0) 0.628
(mg/dL) 2" year 48.0(40.0-56.0) 46.0(39.0-55.0) 46.0(40.0-55.0) 0.413
3" year or event 46.0(40.0-56.0) 47.0(40.0-55.0) 48.0(40.0-56.0) 0.487
Triglyceride 1" year 110.0(78.0-165.0) 119.0(84.0-162.5) 123.0(92.0-173.0) 0.011

(mg/dL) 2" year 114.0(81.5-173.5) 119.0(84.0-160.0) 117.0(86.5-168.0) 0.709
3" year or event 117.0(83.0-166.0) 114.0(84.5-152.0) 115.0(86.0-167.0) 0.624

Kaplan-Meier Plot
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Appendix Fig. 1. Kaplan—Meier survival curve by initial LDL tertiles.
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