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Lipoprotein(a) and Lipoprotein(a) Phenotype in Restenosis
after Percutaneous Transluminal Coronary Angioplasty

Dong-Wan Seo, M.D., Jae-Joong Kim, M.D., Jae-Kwan Song, M.D,,
Seong-Wook Park, M.D., Seung-Jung Park, M.D.,
Wonki Min, M.D.,** Simon Jong-Koo Lee, M.D.
Department of Internal Medicine, Clinical Pathology,** Asan Medical Center, University of Ulsan,
Seoul, Korea

Background : The purpose of the study was to investigate prospectively the relation of lipop-
rotein(a)[ Lp(a) ]. apoproteins and serum lipid parameters to restenosis after percutaneous tran-
sluminal coronary angioplasty(PTCA).

Methods : One hundred and forty-five patients who received successful PTCA were enrolled
and their serum levels of lipids, apoproteins and Lp(a) were measured before PTCA. After
6 months of follow-up, the patients were reevaluated for the development of restenosis by
coronary angiography, treadmill test or thallium scan.

Results - A total 137 patients could be followed. Restenosis occurred in 71 patients(52%).
Clinical parameters(e.g. age, sex, hypertension, diabetes, smoking) and angiographic parameters
(eg lesion site, type and degree of stenosis) were not significantly different between the group
without restenosis and the group with restenosis. Lipid parameters and apoproteins were not
associated with restenosis. Lp(a) and Lp(a) phenotype analysis showed no significant difference
between the two gruops.

Conclusion © Serum lipid parameters, apoproteins and Lp(a) concentration are not associated
with restenosis after PTCA and cannot be used as predictors of restenosis.

KEY WORDS : Percutaneous transluminal coronary angioplasty + Lipid parameters + Lipopro-
tein(a) - Lipoprotein(a) phenotype.
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Fol 2 4359& —70Co ¥F E#3AG7 Lp(a)
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APato] YAA T BAHE F A F cholee  BEoy 9] Qe Aole AR EF apoprotein
sterol, HDL-cholesterol, LDL-cholesterol, triglyecride ~ A-13} apoprotein B 12| i apoprotein BS} A-19] ¥]
2 % cholesterol® HDL-cholesterol®] ¥] 28 2 Lp(a) FEE HRZdYoY FA FoT &o]7}
LDL-cholesterol® HDL-cholesterol®] B]E ¥] 13} A tH(Table 2). zZ+zte] A AA R} apoprotein 1

Table 1. Baseline clinical and angiographic characteristics

No restenosis Restenosis p-value

No. of patents 66 71
Age(yr) 57(x 8.9) 59(+ 8.9) NS
Men/women 42/24 48/23 NS
Systemic hypertension 31 34 NS
Diabetes mellitus 14 10 NS
Smoking 24 31 NS
Family Hx 5 1 NS
Lesion site

LAD lesion(%) 40( 61) 55 77)

RCA lesion(%) 18( 27) 11( 16) NS

LCX lesion(%) 8( 12) 5. 7)
ACC/AHA lesion class ‘

Class A (%) 16( 27) 13C 21)

Calss Bl (%) 28(  46) 28( 45) NS

Calss B2 (%) 12¢ 20) 13C 21)

Calss C (%) 4 7N 8( 13)
Pre-PTCA% diameter 92(+ 5.9) 92(+ 6.7) NS
Post-PTCA% diameter 24(+ 7.1) 26(x 9.2) NS

Abbreviations . NS, nonsignificat, LAD, left anterior descending artery, RCA, right coronary artery, LCX, left
circumnflex artery, PTCA, percutaneous transluminal coronary angioplasty Meant $.D. is represented for age,
pre-and post-PTCA % diameter

Table 2. Serim lipids, lipoproteins and apoproteins for patients with or without restenosis

No restenosis Restenosis p-value
No. of patients 66 71
Cholesterol(mgy/dl)
Total 198 (35) 196 (£ 35) NS
LDL 120 (£38%) 118 (+ 31) NS
HDL 40 (+10) 41 (= 9 NS
Total : HLD 5.18(x 1.49) 5.02(+ 1.24) NS
LDL : HDL 3.19(+ 1.16) 3.00(x 0.97 NS
Triglyceride(mg/dl) 170 (79 190 (£103 NS
Apoprotein(mg/dl)
Apo A-1 115 (+29) 120 (£ 35) NS
Apo B 181 (+438) 135 (£ 34) NS
Apo B: Apo Al 1.20(+ 0.49) 1.18(+ 0.38) NS
Lipoprotein(a) (mg/dl) 17.8(6.2-38.7) 12.5(8.5-30.4) NS

Abbreviations | NS, nonsignificat, LAD, low density lipoprotein, HDL, high density lipoprotein, Apo, apopro-
tein

Mean= S.D. is represented for all continuous variables except lipoprotein(a), in which case the median value
and interquartile range was given.



Table 3. Lipoprotein(a) phenotype frequencies for patients with or without restenosis

No restenosis

Phenotype number frequency(%) number frequency( %) Restenosis
Single Band
B 0 0.0 0 0.0
S1 0 0.0 0 0.0
S2 0 0.0 0 0.0
S3 1 4.3 1 3.2
S4 11 47.8 15 46.9
F 0 0.0 1 3.2
Double band
B/S1, B/S3 0 0.0 0 0.0
B/S3, B/S4 0 0.0 0 0.0
S1/52, S1/S8 0 0.0 0 0.0
S1/54, S2/S3 0 0.0 0 0.0
$2/54 2 8.7 1 3.2
S3/54 2 8.7 4 12.7
S4/S4 7 30.4 8 25.8
No band 0 0.0 1 3.2
Total 23 100 31 100

Lipoprotein(a) phenotype frequencies were not significantly different between the patients with restenosis

and the patient without restenosis.
(22 test, p=0.86)

87865 4 3 21

Fig. 1. A typical immunoblot for lipoprotein(a) phenot-'
yping.
Lane 1.8 : S4/S4
Lane 2.4 : S3/54
Lane 3.6 : control(B, S1, S3, S4, S4)
Lane 5,7 : S4

23 Lp(a) TS ZF 3o 33 H E4S
APPE AFAE AFFES FE 5 e Juldde
He7h YA

Lp(a)9] apoprotein £l apoprotein(a)] HEE

FE2 APZ Tl Zol7} A=AE LotR 7] 9
8t apoprotein(a)] E@HFol FHHUY 548
oz Aol ANY Z# AUY Fhel BEF
2ol & Hlw3tR oy JA] Tt KA 2]z}
UATH(Table 3). Lp(a) VY EFE Phastsys-
tem$ o] &3t AP ed GRE 7€ FEY
5 A9 FY3A single band £+ double
band7} YEltoy sS4 XM A double band7}
FsE s4/s4 EEF o] EAAD(Fig. 1).
BREN 2¥&o] ofd FFH3HANY thallium
scanl 2 AFPEE BAY A9 EFF3HANY thal-
lium scan®] FGA dUxe} Solzo FA7} UL
FAoEZ AT 2P o] AYHUD 85F LS
@3t Aol YAD T AUW 2 F
A1 A3} apoprotein L Lp(a) FEES ¥lW3le] B
Koy FA| F T FAFHOE FAF Aole
UAH(Table 4). ¥5#37 A thallium scan Z
#E EFAA AFFS BFY Fede F 187
B o FAF ol 715 A AF Zo] LA A F
BYLEL 5270y HER 2L VEe
AYEE ARG HPole 33 A¥D 23&0] A
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PEHAY F 8599 FAE F 57 YYP2o]
B APR S Eo] 67% At

2aHY P45 $AEL heparin 2L & 1A
Abgol B3 E3 FAFY Fdol Ay HARA
Z38 4ol YYPste] 27 EA H= acute stressful
condition®] 2.2 o]dl] 2|3 ¥ F 2 F 2 Lp(a) TE
wale] Ax7t oM AR E FAF FATE OA

4% A9 & ¥5 A Foly apoprotein 18 3L
Lp(a)€ Aol QI 3 A o fo &
Aol 7k YAy triglycerides A Y 2o] AAE T
oA wAEA Fgd FRoE F3HA(p=0.034)
F7kso]l AAH(Table 5).

dUztel] Aol g 4FS A3 A3 &
e Aol wAY 3 HHA gAd +&

Table 4. Serum lipids, lipoproteins and apoproteins in angiographically defined group

No restenosis Restenosis p-value

No. of patients 28 57
Cholesterol(mg/dl)

Total 197 (+38) 198 (£ 35) NS
LDL 121 (+32) 119 (+ 381) NS
HDL 42 (£10) 41 (£ 9 NS
Total : HDL 4.96(+ 1.47) 5.06(+ 1.26) NS
LDL : HDL 3.08(+ 1.11) 3.30(x 0.97) NS
Triglvceride(md/dD) 168 (£87) 195 (£104) NS
Apoprotein(mg/dl)

Apo A-l 120 (£27) 122 (£ 35) NS
Apo B 127 (£48) 185 (£ 34) NS
Apo B Apo Al 1.10(x 0.45) 1.16(x 0.36) NS
Lipoprotein(a) (mg/d]) 27.0(7.4-44.8) 14.3(7.4-35.5) NS

Abbreviations . NS, nonsignificant, LDL, low density lipoprotein, HDL, high density lipoprotein, Apo, apopro-

tein

Meant S.D.is represented for all continuous variables except lipoprotein(a) in which case the median value

and interquartile range was given

Table 5. Serum lipids, lipoproteins and apoproteins in stable angina patients

No restenosis Restenosis p-value
No. of patients 41 45
Cholesterol(mg/dl)
Total 189 (£36) 195 (& 35) NS
LDL 116 (£36) 115 (£ 36) NS
HDL 41 (x11) 0 (= 9 NS
Total : HDL 4.86(x 1.52) 510(+ 1.3%) NS
LDL : HDL 3.01(x 1.21) 2.99(+ 1.07) NS
Triglyceride(md/dl) 160 (£ 68) 203 (£114) 0.084
Apoprotein(mg/dl)
Apo A-l 116  (£29) 121 (£ 36) NS
Apo B 122 (*£40) 136 (£ 31) NS
Apo B Apo Al 1.13(£+ 0.50) 1.20(£ 0.41) NS
Lipoprotein(a) (mg/dl) 18.4(4.0-33.7) 13.2(7.4-30.9) NS

Abbreviations . NS, nonsignificant, LDL, low density lipoprotein, HDL, high density lipoprotein, Apo, apopro-

tein

Meant $.D.is represented for all continuous variables except ilpoprotein(a) in which case the median value

and interquartile range was given
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Table 6. Results of univariate analysis stratified by sex for patients with or without restenosis

Men(N=90) Women(N=47)

Restenosis Yes No Yes No
No. of patients 48 42 23 24
Cholesterol (mg/dI)
Total 188 (£36) 188 (£33) 217 (x 34) 200 (+44)
LDL 112 (£28) 116 (+31) 131 (£ 35) 127 (£37)
HDL 39 (9 41 (+10) 4 (£ 8) 39 (x£10)
Total : HLD 4.99(+ 1.12) 4.95(& 1.54) 5.09(x 1.48) 542(+ 1.37)*
LDL : HDL 2.99(+ 0.89) 3.06(+ 1.17) 3.04(£ 1.13) 3.42(+ 1.13)
Triglyceride(img/dl) 180 (£89) 165 (£87) 212 (£128) 179 (£64)
Apoprotein{mg/dl)
Apo A-l 118 (£39) 115 (£29) 124 (£ 26) 115 (£30)
Apo B 130 (£34) 124 (£40) 144 (£ 31) 143 (£45)
Apo B Apo A-l 1L17(+ 0.41) 1.14(+  0.48) 1.21(£0.36) 1.30(+ 0.51)

Lp(a) (mg/dl) 13.1(8.2-29.2) 17.6(3.6-27.7) 9.3(1.4-31.7) 19.8(7.4-39.9)

Abbreviations ! NS, nonsignificant, LDL, low densitv lipoprotein, HDL, high density lipoprotein, Apo, apopro-

tein

Meant S.D.is represented for all continuous variables except lipoprotein(a), in which case the median value

and interquartile range was given.
* . pvalue<{0.05
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