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ABSTRACT

Background and Objectives : The aims of this study were to compare the lipid distributions and risk factors in
an angiographically normal coronary artery group to those of microvascular and coronary artery diseased groups
of Koreans, and to find the effects of the variable risk factors on the serum lipid levels according to the coronary
atherosclerosis status. Subjects and Methods : A total of 1,198 patients (563 males and 635 females), having
undergone a coronary angiography (CAG) using Judkins method, were included. According to their coronary
angiographic findings, they were divided into normal CAG (n=568), microvascular disease (n=230) and coronary
atherosclerosis (n=400) groups. Results : The mean value of the total cholesterol in the patients with normal
coronary artery was 175 mg/dl, which progressively increased to 182 mg/dl and 198 mg/dl in the patients with
microvascular disease and coronary atherosclerosis, respectively. The frequencies of the risk factors for coronary
atherosclerosis also progressively increased in the patients with microvascular disease and coronary atheros-
clerosis. The mean values of the serum total cholesterol, LDL-cholesterol and lipoprotein(a), progres-sively
increased from the patients with normal angiographic findings to those with microvascular disease and coronary
atherosclerosis, and the results were statistically significant. The results for the patients with microvascular
disease were in between those of the patients with normal angiographic findings and those with coronary
atherosclerosis. Conclusion : The correlation between coronary atherosclerosis and the serum cholesterol levels
has, until now, been studied epidemiologically, and this is the first study to angiographically elucidate the positive
relationship between coronary artery disease and the serum cholesterol levels. Our data showed lower ranges of
lipid distributions compared to those of the ATP III guideline. (Korean Circulation J 2003:33(6):465-474)

KEY WORDS : Cholesterol ; Lipoprotein, HDL cholesterol ; Lipoprotein, LDL cholesterol ; Triglycerides ;
Coronary arteriosclerosis.
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skl 7R o)Al EF FHAEE Vel dish
w2 =gho] AAIE L Qlek mlFellA 2001l st
National Cholesterol Education Program(NCEP) 2]
Adult Treatment Panel III(ATP I 3] 2Japd
FTEH2HE 240 mg/dL oVdE IAFTORE A48t
3 9lem 200 mg/dL wRkE H3EA|E A7dska vk
olglgt B Vi =Rl dF FYAHE T
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el ArAEE AT FAAEE HEeE o)F
ojzl Zolu R =18 A4S 4g 3 55 117
& u MRl tE dF AFTEEE BY Zow 4
ZhE, wEba gk=mRle] A F3a E3kE aefsiA|
a1 Aeke] 7%l whet $E A mahs 2l A4
S% A3 Hojo} shrta A7t

Yo TS AT = A FAlolY §-
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Table 1. Baseline clinical characteristics

a5, 1k 59 93 QIxpEe] 747t oidarel ojd o
5 vX 3 lEAel| tiEi s vl wskSit
Ly XS

|:|'| /g

aHY FEPA vdste] B HYS Al
1,198%3¢] 22t @ o]=563 : 635)F o= 3
S, o ABL 55.641(20~88A]) A ThH(Table 1).
1,1989%2 3= e #HY Aol uwebs A
HsM(n=568), "HNEH AT 0=230), s A
Fn=400) A EFaplck e ARk e
ol wRkd T sEo I A PRAgo]
= A= gsision, uAEs FAFe A9 10 o)
9] #EHMo|A corrected thrombosis in myocardial
infarction (TIMI) frame count methodE AR&-38}] %
A eM BFEAE 28 23t A= HIsich ¢
5 AsUS o PAR Sl H5 dEHs 2 A
(left anterior descending), #8414 (left circumflex) &
AR ds® A3 b= B 3 F-9el
webd @] g3 Ag(n=158), F g F3n=107),
Al g3 Ak (n=135) 0 & AESR 0L} 11 7} F o]
Al FFe I3 oS 3 o FojA] T Mg
o% TR

5918 v159H(non—smoker), F7(ex—smoker),

NCA (n=568) MVA (n=230) CAS (n=400)
Sex (M 1 F) 204 : 364 108 : 122 251 : 149
Age 55.0+11.7 (20.0-88.0) 53.1+9.6 (28.0-73.0) 58.0%10.5 (32.0—-88.0)

175+34.9 (79.0—287.0)

48.61714.4 (24.0-102.0)

99.1£30.4 (20.0-—97.4)
137.6+117.0 (30.0—1220.0)
Lipoprotein(a) (mg/dL) 18.91+18.9 (2.0-96.0)
CRP (mg/l 3.13%6.47 (0.0—45.9)
Al 83%1.16 (1.70-7.97)

Total cholesterol (mg/dL)
HDL-cholesterol (mg/dL)
LDL-cholesterol (mg/dL)

Triglyceride (mg/dL)

BMI 242+3.5(15.2-31.3)
Risk factor (%)
Hypertension 34.1
DM 13.2
Smoking 21.0

182£37.2 (103.0—292.0)
4551127 (250-91.0)

105.2+33.2 (34.0—216.6)

156.1£107.1 (35.0—641.0)
22.3+19.1(2.4-65.0)
1.75+4.06 (0.0—23.7)
4.23+1.25 (2.32-8.53)
24.7+23 (17.2-30.1)

198+41.3 (101.0-358.0)
42.9+10.7 (19.0-102.0)
125.1£37.8 (45.6—248.2)
156.9% 98.6 (30.0—692.0)
31.6£36.7 (20-226.0)
12.2£28.4 (0.0—-214.6)
4.84+1.42 (2.36—11.30)
253+29 (18.4-35.7)

34.4 50.3
14.6 22.0
34.9 48.9

NCA : normal coronary angiography, MVA : microvascular angina, CAS : coronary atherosclerosis, CRP : ¢ reactive

protein, Al : atherogenic index, BMI : body mass index

466

Korean Circulation J 2003;33(6):465-474



T-(smoker) O & UFelon] FelFe] 7§—°r 1do]
uo‘iﬁ& A2 Atk 57
drinker), A% &5 (less than 90 g ethano /week)
g 5 (more than 90 g ethanol/week) 02
Fato] vl FAEIGITE HEIR F TS Vel
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7} 258 238 A4 vlvteolgta A oEigich

BMI=kg -+ (height in meters)”
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VaY pa
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PAe 1247 54 F AFon o oF A
HlolA Adste] AA] W F5 lipoprotein (a) 9 C—
reactive protein(CRP)& Z73F5ith 12417 224
5 A" FA] 4,500 rpmell 2037 3 A sk
o EDTA, 0.02% sodium azide® & & —70Ce]
WE By 25l 37CE =ox S48H12H lipo-
protein(a)+ immunozyme lipoprotein(a) Kit(Im-
muno GmbH, Heidelberg, Swiss)E ©o]&3F &4 ¥

o1 WPH (ELISA) © 2, high sensitive CRP¥ Behring
BN II Nephelometer& ©]8-3t latex -4 kinetic 3
Aoz =739 Hdetection limit of the assay
<0.17 mg/h). 1 9] 9% FFUAHEN AT
gl 93l Berkman Synchron Spectrophotometer
Uvi DEC—-77% o]&35}% o LDL-ZU X HE> 5
dAe] 400 mg/dL ©lak] Z3-9-ol%t Friedwald &
< [LDL—cholesterol=total cholesterol—HDL—
(trlglycerlde 51& o]&s}d] 74]*}0}015} Fa7g st
A (atherogenic index) + F&dAHES HDL—F

HAHE 7O o] ARlsISith

SHIA=

SPSS 10.0 SA1x7] Zz3o = A2 3190
v BE SAE Fdakt 2EEakE A ¥
9] EAe| w} independent t—test, one—way
ANOVA, ANACOVAE Al3a3lar AR27d-S Tukey
9] WS o] BBIQlt WS s A WAl Pear-
son 74]?5 ol gste] SAIME s p Fhol 0.05

olakel A& frogh alo|= Hagick

2 1

2 70 83 SLHSE =X
B otoa] A} FEw Ho] AAS Hols YA
Ae] Bt BF FFYAHZS 174.5 mg/dL, w)AEH

PrlZo] 9 AEE FoAE 181.9 me/dL, e A3k

Table 2. The comparison of serum lipids in patients with different angiographic findings

Total cholesterol HDL-cholesterol LDL-cholesterol Triglyceride
(mg/dL) (mg/dL) (mg/dL) (mg/dL)

NCA MVA CAS NCA MVA CAS NCA MVA CAS NCA MVA CAS

Number 568 230 400 516 226 345 512 222 341 524 2260 377
Mean 1745 1819 1984 48.6 45.5 429 99.1 1052 1251 137.6 156.1 156.9
SD 34.9 37.2 41.3 14.4 12.6 10.7 30.4 33.2 378 1170 107.1 984
Percentile (%) 10 127.0 1430 156.1 33.0 29.7 30.0 61.2 64.7 83.5 60.0 680 724
25 1533 1540 1733 38.3 38.0 36.0 79.4 80.7 100.4 73.0 87.5 930
50 1730 1780 1940 45.0 44.0 40.0 1008 1012 1192 1210 131.5 1330
75 1980 201.3 2140 57.0 51.0 490 1184 1278 1423 1570 1943 1815
90 215.1 2269 2490 67.0 61.0 58.0 1356 1428 1704 2340 265.6 284.6

NCA : normal coronary angiography, MVA : microvascular angina, CAS :

deviation, HDL : high density lipoprotein, LDL : low density lipoprotein

coronary atherosclerosis,

SD : standard
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Table 3. Mean values of serum lipids, CRP, Al, BMI according fo the age group and sex

Age Sex T-chol HDL-chol LDL-chol Triglyceride Lipoprotfein CRP Al BMI
Gr (mg/db)  (mg/dL) (mg/dL) (mg/d) (@) (mg/dL)  (mg/D

3d Male (n=14) 168.4+25.5 437+ 87 1024+t21.4 1118+ 214 1571112 13+ 1.6 3.9£03 224+29
dec Female (n=5) 1458+30.8 530+ 00 80.2+308 630+ 00 42+ 1.6 10+ 00 28+0.46 NA
4th Mdale (n=35) 180.9+56.3 409114 116.1+£483 119.1£ 530 3.5+ 1.6 13+ 28 4.6*1.7 253+3.1
dec Female (n=9) 132.6+270 41.6+ 2.5 792+£235 590+ 108 158+ 02 02+ 02 32*05 232+7.4
5t Male (n=135) 18931422 4461119 1140£33.9 160.5£1953 207224 54+ 81 44+£13 250£1.7
deC Female (n=138) 164.41+427 4621125 91.6+343 1348+ 807 234+205 42+ 7.6 38+13 252429
6t Male (n=185) 189.4+332 447+11.4 1173£31.7 1658*£1064 26.6+160 10.6+223 45+t1.2 262+3.3
dec Female (n=246) 1858+37.0 50.5+17.6 109.4+342 1349+ 858 21.6+23.6 29+ 86 40+13 23.6+28
7th Mdale (n=127) 182.1+£33.1 427£11.9 103.1£37.7 179.4£123.7 19.41+188 34+ 38 4.6+£1.6 23.5£2.5
dec Female (n=172) 187.9+37.6 459+109 109.5+328 1487+ 84.1 41.1+558 130+408 42+12 250+37
gt Male (n=59) 19344355 4524120 123.9+£357 1248+ 453 27.7+£20.7 69+ 78 4.6+£13 239+23
dec Female (n=52)  190.1+452 492+12.6 101.5+38.6 159.6+ 628 150+114 46+ 60 39+1.3 255+3.1
9t Mdale (n=8) 190.5+15.5 510+ 7.5 1242+ 62 765+ 9.1 282+ 00 1.7+ 1.8 3.8%£02 23.9+29
dec Female (n=13)  189.6+156 500+ 53 123.4+11.6 1181+ 369 108+ 0.4 13.6+90 40+07 NA

Age Cr : age group, T-chol :
lipoprotein-cholesterol, CRP : C-reactive protein, Al :
not available

o] EABK= TollAE 198.4 mg/dL ©1tH(Table 2).

oIgd 83 N A, CRP, 3WEAAL, MEFAILS
|:||I||_
THem HoJ S AJa3 RE 12 thiko 2 (n=1,198)

st ¥F FTEUAEES A9 WY BrRE 20~40
7= ERpellA frelstkAl A 8= 0 H(p<0.05)
50djellxlE Hazke] Atol= glglem, 60tjelA= of
dolld dF FHAEIEe] PR FolekA =4 &
FES gl & 4= AT (p<0.05) (Table 3). FZ4|
2HE g% LDL—FalAH &
el

[

2 40th7HA= ©34do]
vl fFolatA| w3ko(p<0.05) 50t o] %<
il 7P9l 2ol7F flde= &1 & < AL, HDL—
ZYAHEL 30~70 Ao AR =4 =3
Holov A% R foetAl= stk T T
el A oAdoA] GART 70~80U1E Al9]st BE
Aol WA SAHNCH A FdS jlsle

H, ST A4 odelA H R 80t
ALt BE Aol vl SN FAA 2
WS A3t 60t o]$9
=)

=

/do] SR} Hl”&?}% B2 = Aok CRPE}
lipoprotein(a) 2] ZA-$-oll= W 2% dA"57Pd A3}
7 A3
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total cholesterol, HDL-chol : high density lipoprotein-cholesterol, LDL-chol :

atherogenic index, BMI :

high density
body mass index, dec : decade, NA :

Sy N2 85 A
A9 Hjul (Table 4)

A} PR A]

4N, CRP, UWEHAIT, NET

vAEs A e
2 45E "85 FEUAHE(p<0.00D) % 5
TF(p<0.00D) & FosHl s71es gRIg &
], HDL—-Zd A HE (p<0.001) 2 F2JsHA #Aashs
Folgh 4= A3tk LDL—Z#AHE, Lipoprotein(a),
CRP, AFZAFY A A Aoy} s 2%
T AtelellRt f-25t xjolE Hola QIgirh. 5 /34
o] g BARCRE fogt Tk wET il

w,
ot
;2 'l"
o X %

>

=
3% o

[o

CRPS NER! Ji, &7, S| Y (Table 5)

CRPe} AFAT, A%, 5 A FAAlolel &
A g giglon, dmebatel FlAjelA v
3kt HlEdaket CRP7E frelahl A 5745
ATHp=0.027, p<0.001). FARFe] A 1ol

A8 Zuket ARt} @A) FARIA 1 X7}
9\}\01/]. E;—”;ﬂ OJHO 81041;} J—lgolq_q_ 2ok oz
oA vlaEghrolu HlEFTel Hisl CRP 4%
kot SAE el sl

di ot

Fl

ARl Hlsl st
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Table 4. Mean values of serum lipids, CRP, Al, BMI according to the status of coronary heart disease

No Mean£SD* Post Hoc T P
Total cholesterol (mg/dL) NCA 568 1745+ 34.9 A
MVA 230 181.9+ 37.2 B <0.001
CAS 400 1984+ 41.3 C
Total 1198 183.9+ 39.0
HDL-cholesterol (mg/dL) NCA 516 48.6+ 14.4 C
MVA 226 455+ 127 B <0.001
CAS 345 429+ 10.7 A
Total 1087 46.1+ 13.2
LDL-cholesterol (mg/dL) NCA 512 99.1+ 30.4 A
MVA 222 1052+ 33.2 A <0.001
CAS 341 125.1+ 37.8 B
Total 1075 108.6+ 35.4
Triglyceride (mg/dL) NCA 524 137.6+117.0
MVA 226 156.1£107.1 NS
CAS 377 156.9+ 98.6
Total 1127 147.7+109.5
Lipoprotein(a) (mg/dL) NCA 326 189+ 189 A
MVA 124 223+ 19.1 A <0.001
CAS 281 31.6+ 36.7 B
Total 731 244+ 278
CRP (mg/l) NCA 427 3.1 6.5 A
MVA 158 1.7+ 4.1 A <0.001
CAS 327 122+ 28.4 B
Total 912 62+ 182
Atherogenic index NCA 516 38 12 A
MVA 226 42+ 1.3 B <0.001
CAS 345 48+ 14 C
Total 1087 42+ 1.3
Body mass index NCA 291 242+ 3.5 A
MVA 100 247+ 23 AB <0.001
CAS 287 253+ 29 B
Total 678 247+ 3.1

# . evaluated at covariates in age : Age=55.6, T : the same letters indicate non-significant difference between groups
based on Tukey's multiple comparison test. SD : standard deviation, NCA : normal coronary angiography, MVA :
microvascular angina, CAS : coronary atherosclerosis, NS : not significant, CRP : C-reactive protein

A7t FeshAl =41 5P = ATHp=0.007). 7} lipoprotein (a) &= ¥ 43 IAIE BH(r=0.205,
p=0.009).
O OIAIE AfOlSf At &
ADZFA R LDL-Fe2eES F5ie g3 @7 1 #H
£ 2329 (r=0.337, p=0.001), E33}x|4=(athe-
rogenic index) ¢} LDL-Z#AHEE 33 A @ 2 AfoMe B FY &
AE BATHr=0.580, p=0.001). F FTFAHE 9 Hd FFAAHEA) 175 meg/dLzE Lpgkor



Our study group (normal)
Qur study group (including all)

KNCTG

US population

Table 5. The changes in mean values of CRP with the
coexistence of hypertension, diabetes, smoking, and
alcohol
C-reactive protein -
(mg/h
Diabetes mellitus (n=138) 12.52+36.79 0.027
No diabetes mellitus (n=656) 5.43£12.70
Hypertension (n=315) 7.05+17.17 0.595 :
No hypertension (n=454) 6.291+21.08 Y
Non-drinker (n=442) 4.51+13.95 0.292 0 25 50 100 125 150 175 185 190 200 225 250 275mg/dlL
Social drinker (n=301) 9.52+£25.82 Fig. 1. The comporisorj of the distribution of total chole-
ooy dinker (120
Non-smoker (n=463) 3.88+ 828  <0.001 Including all : patients who underwent coronary angio-
Ex-smoker (n=56) 502+ 6.12 graphy (n=1,198), KNCTG : Korean national cholesterol
smoker (n=250) 12.00+£31 5 treatment guideline proposed by other institute.
90%¢°| alldsk= 1= ZHF 210 mg/dL, 237 mg/dL=
FEUAEEY] AS] 75%9} 00%e] ddehs £ Basta® 9lo] Z|WER thh AolE Holw 9lou
Z¥7F 198 mg/dL, 215 mg/dLE ugkal vhed dg ol WEEsh A7F vl gt AR B
Aol Hi FFUAHEAE 198 mg/dLE e 4 F vl Busy QIvkFig. 1.0 3 o8 wie)
el vlste] vlwA vk FHAHEAES Btk 204 2 vl e Al gl & Ay AR Ada
P vl=Rle] Het FFEAEEC] 206 mg/dLoln]  ES Aldsto] A whesat e dgks et
FTEZURHE 9] 75%8F 90%0l sldehs A7 2 Sivks Aol 9ol FaL Sl
7} 230 mg/dL, 260 mg/dL JEO|BE n|=10] F 2 ezl vhed Agke] fdextEs ™t 59,
e Eo] AT FAET A oR HS i P, IAFF Tol a1, olFeME A HTo| #
2 BofF3 YrkFig. 1.7V 204 ol =Rl B W Qs s WA Aol i ew ol
Ein HDL—iEﬂ*Eﬂ 2 51 mg/dL, ¢ LDL—Z=|A~ oltk” FFoh} QoA E FAN wHte] wlw
ﬂ 2 128 mg/dL, B TS 143 mg/dLE 7} AdRlel vlal] w7 ool = E7sta e W3
6} Aom oL o Ao FpEAKTE u] o RILT} 4] ok A2 W2 dF FUaHE A
=919 it FA7} ¥ oS HolFE ootk v @40 Qg BolFs dojtk” nEe|auEdFo)
Q19] it HDL—F~ElE FA7F o A7) 49 sy 71 5o ARt A 5g Al dvk ml=
mg/dLETE ¥ 4% Ao olglolrt? i wi= NCEPE] ATP I A3 8% F2e281E 200 me/dL
19 FHAHE FA= A BYE T AYAA ol 240 mg/dL7HAIE A 18, 240 mg/dL oV
AT A3AE e okl difEe Y-S 9o R ekl o S 9 €% LDL-=
opdom g driEe|mE L Aol thah e W] dlRElES Aklsle] AR oS ek shaL 9l
o8 A} QoFEE & 7 Utk 5}8)9) European Consensus Conference?] X8 A3
A7ANE W ARl HUHE did e R & =y ok & FUXEE o] EF FAA eE A
AT FFUAEE HEAE 186.6 mg/dLe® o] of7|eMi= 8% F@lAEIEo] 200~ 250 mg/dL
2 AT F FFULHE 175 mg/dLETE tha = oflX= o] Qv 250~300 mg/dLolA= 41 2]
Al Hasta” FFAAEE 9] 75%9 90%el 8 ol@¥& AAsa 250 me/dL olshE 2EHA 92
Bohs A5 47t 208 mg/dL, 234 mg/dLE Rast A oFEeRS WAEh, 300 me/dL ol delxE A
Iz gle] o A9 198 me/dL, 215 mg/dL Bk of  Zoe} Aojste] vk XuE wS 2 Akl 9l
2 Bl 278 WOl Igiet? th!O o]@jgh 7)ol wlal] Lio| P FZel| A H|Zo]
R S dtell oshd FEEIAHEIE 3R] 5%t tish Ve Bk A% slow woiglr i
Korean Circulation J 2003;33(6):465-474

;2

470



Asfeks)olA AAISE AT 5 SEdHE
o] 220 mg/dL oVdd ABF FEARE she A=
wo] gkl o]Re opx AFETE Hodle] EAt
55 o VeSS A wEPt OE 5
QoA Agsh= 2 F27F lvkal £

HIRke: 78Rt TAET, st A sk ¢
Az & defA glu e AvE APlES
ol Aoz o 9rk!? 5209 o] A 1,882
W, oA 2373%9)E o= A3$t Framingham
Heart Study©lA] vlgte] s Agke] Za3h 21391
2z BRIEGlom, oJAela= vIv} AEulzlsto s

Qlgk APgat Aol A uehdtk? dA sxe
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o
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)= KN

=

232 A5, v 5ol e

Hi 20w g QI 99 2w AFE 9
ezt 5 HDL—%aﬂ@zﬂ 29 Z 7=
o pudw Quk!? Ausk dme A ool
S sk w3 300 cc, A 2%t @Ei A o5}k
oh 2] dEe AHE Waw $HS ek &
9} ¥= HDL-ZHAHZL ko)== 37} Qlo] ]
AHow 4] WS S0l e F5ohaL
ek opd oa%oﬂxaf 2 fFTolA Bl
B3] 8% HDL-Zel el o] A53s e 5 9)
Adout i e TelE 28)e d% HDL-FdA

Elgo] ashy Bz ‘%‘ ek BE Aol 9l

L T =

3:9

& HoF= O:‘ﬂolﬁ‘r.
Framingham Offspring Study$] A}&el 2Jsphd A

QA 59} 8% HDL-ZAREEoRe o)
Q= Zow WS AARAFE 300189
o] 25% %ol @ HDL-Ze2~ElEo] 35 mg/dL

njge]Ql o, A WegR]7) 30014l oA TR YRt
Yz HDL-Zd2HEe] 35 mg/dl oVde= Yelst
ok ol eAelM e AdEH|ge} fé%— HDL—iE]/\
HIE Alolol] okt P dA7} Q158
(r=-0.195, p<0.05). % “4%—'15'4 Jgﬂ‘ HDL—'a“
P AEE2 48.6 mg/dLE ™ A= thEA )
=219] HFA|Q! 51 mg/dLET S eIt ol
A= A ol ofel HH4Q1 JFE QI
Ao AR Wy FARAR] A AT 2.7
AAIEE 4= 2tk 2000 Quebec cardiovascular study

of o3hd e d%F HDL-FUAHES 52 ¥3%
LDL—FaAHERT THAs Gl o B J3s

] T ERX|4= (atherogenic index) 7} S84 414
9] o= 7bg FQ AAYS Azt Yokl
ol AFNE FHASAGTTL B A FAjo|
A A s, vAET FAs As SxpET 7o
Al =4 THP<0.001). 132 ™ A3t Szl
A vk dF HDL-Z2HES wAshr] S8l 2=
2Rl AoleH, A, Adst &5, e 2
Qo] Zz= 1 Q.

Miller'”e] A7) ojabdl % Sk A
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