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=Abstract=

Korean multicenter clinical trial of simvastatin
(KS-1 study)

Korean Simvastatin-1 Investigators

from 25 Hospitals in Korea

» Principal investigator : Young- Bae Park(Seoul National University Hospital)

» Organizing committee : Jung-Don Seo(SungKyunKwan University, Samsung Hospital),
Jong-Hwa Bae(KyungHee University Hospital), Young-Moo Rho(Korea University,
Anam Hospital), Won- Ro Lee(SungKyunKwan University, Samsung Hospital)

* Investigators
Min- Soo Sohn(Gachon Colleage of medicine, Gil Hospital), Shung- Chull Chae (Kyungpook
National University Hospital), Kwon-Sam Kim(KyungHee University Hospital), Kwon-Bae
Kim(Keimyung University, Dongsan Hospital), Jung- Chun Ahn (Korea University, Anam
Hospital), Jong- Seong Kim(Dong-A University Hospital), Yung-Woo Shin(Pusan National
University Hospital), Young- Bae Park(Seoul National University Hospital), Cheol- Ho Kim(Seoul
National University, Boramae Hospital), Hyun-Ho Shin(SungKyunKwan University, Samsung
Cheil Hospital), Jeong- Euy Park(SungKyunKwan University, Samsung Hospital), Seung-Yun
Cho(Yonsei University, Severance Hospital), Cheol- Whan Lee(Ulsan University, Asan Hospital),
Jin- Won Jeong(Wonkwang University Hospital), Kyung-Hoon Choe(Yonsei University, Won Ju
Christian Hospital), Gil-Ja Shin(Ewha Womans University, Tong Dae Mun Hospital), Kun- Joo
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Rhee(Inje University, Sangkei Paik Hospital), Jung- Chaee Kang(Chonnam National University
Hospital), Jae- Ki Ko(Chonbuk National University Hospital), Son- Pyo Hong(Chosun University
Hospital), Un-Ho Ryoo(Chungang University, Pil-dong Hospital), Eun- Seok Jeon(Chungnam
National University Hospital), Dong-Woon Kim(Chungbuk National University Hospital),
Jae- Hyung Kim(The Catholic University, St. Paul's Hospital), Chong-Yun Rim(Hallym
University, Kangdong Sacred Heart Hospital)

» Investigators at core laboratory : Hyo-Soo Kim(Seoul National University Hospital),
In-Ho Chae(Seoul National University Hospital), Sung-Choon Choe(Choongnam
University Hospital)

« Writing investigator : Hyo- Soo Kim(Seoul National University Hospital)

Background : The aim of this study was to investigate the efficacy of simvastatin to improved
lipid profiles in hypercholesterolemic Korean patients.

M ethods : From 25 hospitals in Korea, 478 hypercholesterolemic patients were enrolled from
November 1996 to April 1998. T he inclusion criteria was hypercholesterolemia over 240 mg/dl after
diet therapy for 1 month or hypercholesterolemia over 220 mg/dl in patients with definite evidence
of ischemic heart disease. Simvastatin 10mg was started and doubled up to 40mg if total cholesterol
level remained higher than 200 mg/dl at monthly check. Of 478 subjects, 344 patients in whom study
protocol was not violated were analyzed.

Results : Male to female ratio was 27:73 and 47% of the subjects were in 6th decade.
Hypertension, coronary artery disease, and diabetes mellitus were present in 30, 10, and 4% of the
subjects. Baseline lipid profile (mean of total cholesterol-LDL-HDL-triglyceride mg/dl) was
274- 185- 52-188. The dose of simvastatin for 3 months was 10/10/10mg in 61% of subjects,
10/20/20mg in 21%, 10/10/20mg in 7%, and 10/20/40mg in 12%.

The change of total cholesterol level(before-4wk-8wk- 12wk- withdrawal 4wk) was 274- 209-
205- 198- 250, and the maximal reduction rate was 27%. The change of LDL-cholesterol was
185- 123- 116- 110- 159, with maximal reduction rate 39%. The change of HDL-cholesterol was
52- 54- 56- 55- 54, with maximal increase rate 9%. The change of tryglyceride was 188-161-
164- 162- 189, with maximal reduction rate 15%. T he value before/after treatment of ApoA1l, ApoB,
and Lp(a) was 129/129, 138/83, and 9.3/10.7, respectively. T he level of LDL- cholesterol at the end of
treatment was below 100mg/dl in 36% of subjects, 100- 130 in 45%, 130-160 in 16%, and over
160mg/dl in 4%. The reduction rate of LDL- cholesterol was different between subjects whose LDL
decreased below 100 and those whose LDL did not decrease below 130mg/dl, which suggests the
existence of the individual difference of responsiveness to simvastatin. T here were only 3 subjects
(0.9%) who showed increase of liver enzyme over 3 times as the upper normal limit.

Conclusion: Simvastatin is effective in improving lipid profiles in hypercholesterolemic Korean
patients without serious side effects. (Korean. J. Med 57:906- 915, 1999)
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Screening Treatment with Simvastatin | Withdrawal

diet for 1 month |1st month|2nd month|3rd month| 1 month

dosage of
40mg/d simvastatin
20mg/d
10mg/d |
-4wk 0 4wk 8wk 1%wk 16wk
T T T T T 1. Figure 1
chem full lab chem chem chem chem (Fig )
& inclusion  * i
. 240 mg/dl
or exclusion
*Doubling of dosage of simvastatin when TC>200mg/dl on F/U chemistry
. , 1
Figure 1. .
. 10mg )
200 mg/dl 2 .3 1 240 mg/dl
3
1
, , 212 309 mg/dl ( (Figure 1).
=188 mg/dl) 10mg ,
(49)3, 200mg/dl
240 mg/dl ( ,
=139 mg/dl) (CARE)4), 200mg/dl
2 2
, 344 ,
270 mg/dl ( 61% 10mg 3 , 21%
=192 mg/dl) 10- 20- 20mg, 7% 10- 10- 20mg, 12% 10- 20-
(WOSCOPS)5, 222 40mg
mg/dl ( =150 mg/dl)
(AFCAPS/TexCAPS)® , , , , ,
1
5
, - 23%
35% , 24% 2.
37% . 11
240mg/dl
, (2)
) 220mg/dl
50%
, 25 6
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, 6 4,
(1) 6 SAS for Windows 6.12
(2) , , paired t-test
, (3) 500mg/dl
, (4)
(O 75 18 (0 1. Demographic characteristics
, (7
334 243 91
478 , 30.1% 144 , Figure 2 50
, 14.6% 60
70 , 55.2% 264 , 40 ,
334 30%
, 10% , 4%
70
(1)
L @ 2. (Table 1)
» (3) ,
» (4) , Table 1 .
, 70 9 180mg/dl
, 61
3. (Table 2, Figure 3)
3. T able 2 3
25 1996 11 , 274 198mg/dl
, 1997 10 , 1
. 1998 4 , 3
) 1 250mg/dl ,
1998 5 8 )
1998 10 185 110mg/dl
, 1 159mg/dl
Table 1.
Female M ale T otal
(mg/dl) (N=243) (N=91) (N=334)
TC 275+ 31 270+ 27 274+ 30
LDL-C 186+ 36 180+ 35 185+ 36
HDL-C 54+ 13* 47+ 11* 52+ 13
TG 178+ 81 215+ 113 188+ 92

*p<0.01, female vs male
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T able 2. , 3 , 1
(mg/dl) Total-C LDL-C HDL-C TG
Pre Tx 274+ 30 185+ 36 52+ 13 188+ 92
4w k 209+ 36 123+ 35 54+ 14 161+ 81
8wk 205+ 31 116+ 34 56+ 20 164+ 97
12wk 198+ 28 110+ 27 55+ 15 162+ 79
Withdrawal 1mo. 250+ 37 159+ 38 54+ 16 189+ 91
51.4
50 -
45 |
40 L
= (%)
30 Female (N=243) 50 r
25 46.7
e ss| Total(N=334) [
15 40 F
10
35
5
X . L L 301
0 30 1 s
<30 30—39 40-49 50-59 60-69 >70 : =
(%) 251
50 -
&) 16.1
40  Male (N=91) 35.2 15 |
31.9
‘ 22 10
L i : 3.8
5 2.4 :
5.4 0 ro‘—9| i m i ! £ 1 £ 1 I_—I J
L ! ! “—‘ <30 30—39 40-49 50-59 60—-69 >70
<30 30—39 40—49 50-59 60—69 >70
Figure 2. . , 50
60 , 40
188 162 mg/dl ,
20 TC LDL-C HDL-C TG
i 9% 1 189
, Figure3 ,
S
< 27% )
2
% 39% , 9% ,
0,
399, O 8wk 15%
50 - B 12wk
60 L
Figure 3. 3 . 4. Lp(a) (Figure 4)
27% ,
39% , 9% , 97 3
15%
Lp(a) , Al
52 56 mg/dl 129+ 26 mg/dl 129+ 30
1 54 ) mg/dl 1.4% , B 138+
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LDL-C /dl
mgd Apo A1 Apo B Lp (a) g
250 ¢ o 26%
A=+14% A=-30.4% A=+14.4% 300 . S
200 | . . 25%
50% -36%
150 | (N=97) 200
100
: 100
50 I
0 | | / | u 0 . L L
PreTx Endof Tx  PreTx EndofTx  PreTx EndofTx Final LDL = Below 100 100-130  130-160  Above 160
*ip<0.05 [ Baseline LDL-C EFLDL-C at the End of Tx
Figure 4. 3 » Lp(a) Figure 6. 4
Al, Lp(a) ) ) LDL-C
B 30% .
LDL-C
24mg/dl 83+ 24mg/dl 30.4% s
0, -
Lp(a) 9.3+ 136 10.7+ 17.6mg/dl 130 45%, 130- 160
16%, 160 4%
5. (Figure 5, 6) » Figures
3
100mg/dl 36% , 100-
o SVS 10/10/10 (N=159) SVS 10/20/20 (N=63)
49.2
60 - 50
49.7
a0 - 40 |
40 | 377
30 +
20 | 15.9
12
o 0.6 10 3.1
s L L 1 J 0 L L PR
>100 100-130  130-160 <160 >100 100-130 130-160 <160
60 i SVS 10/10/20 (N=20) 50 SVS 10/20/40 (N:37)
: 40 |
0| — 29.7
18.9
20 20
I 10 _
1 1 0 1] 0 1 1 1
LDL-C level at the end of Tx.
Figure 5. 4 3 LDL-C . LDL-C

LDL-C
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T able 3. 3
Female(N=243) M ale(N=91) T otal(N=334)
N % N % N %
Clinical Adverse Effects 8 3.3 5 55 13 3.9
Myalgia 1 0.4 2 2.2 3 1.0
Dyspnea 1 0.4 1 0.3
Gastrointestinal symptoms 5 21 1 1.1 6 1.8

indigestion, anorexia, nausea,

constipation, diarrhea, flatulence

Body as a Whole 5 21 3 3.3 8 2.4
fatigue, headache, dizziness,

edema, sweating

, Figure6 , 0.9%
3 :
50%
26%
., '45'3, ‘CARE'4,
. (Table 3) 'WOSCOPS'S), ' AFCAPS/T exCAPS' 6 /
, 3617/817, 3583/576, 6595/0,
, SGOT/SGPT 3 5608/ 997
3 0.9% ,
T able )
3 . 3.9% 58
, 2.4%, 1.8%, 7, 55 74
1% . 20mg/dl 220
mg/dl
2 8 , 45 64
10
3 mg/dl 280 mg/dl
1
3 :
27% , 39% ,
, 9% ,
15% . B 30%
, A Lp(a) ,
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185 mg/d| ,

‘4S', "W OSCOPS' 188, 192 mg/dl

'"CARE',
"AFCAPS/TexCAPS' 139, 150mg/dl
39% 110 mg/dl
, 2/3 20mg,
1/3 40mg ‘48!
35% . , 40mg
'"CARE', "WOSCOPS'
30%, 26% , 20 40 mg
'"AFCAPS/TexCAPS' 23%
'"CURVES'Y 10
mg = 20 mg = 40 mg =
60 mg
, 2 1
1

9%
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) 20 40mg
‘4S', '"MAAS' 1) 8, 9%
60% 10mg
, 30%
20mg . 10%
40mg . ‘National

Cholesterol Education Program Adult Treatment

Panel- I’ 1,12,
130mg/dl )
, 80%
130mg/dl
15%
130 mg/dl
, 5% 160 mg/dl
25%

cholesterol ester transfer protein(CET P),

lipoprotein lipase(LPL), beta- fibrinogen

B,

3 3 (0.9%)
.5 ‘48
3% ,
2.5% 0.5%
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(10> 20>40mg/d). 3

, ‘4S8 ,
, 0.25%
27% ,
39% ,
, 15% ,
0.9% ,
25 500
01
240mg/dl
220mg/dl ,
10mg 3
200mg/dl
2
1
.96 11 98 4
478 334
1) 27:73 , 50- 60
47%, 60- 70 30%
10%, 4%
( ;
HDL-TG mg/dl), 274- 185- 52- 188 . 3)
( -4 -8 -12
4 ) 274-209- 205- 198- 250 3
. 4) -
185- 123- 116 - 110- 159
. 5)
56- 55- 54 9% . 6)
188- 161- 164- 162- 189

. 7)

/

ApoAl, ApoB, Lp(a)

9%

30%,
. 2)

-LDL-

27%

39%

52- 54-

15%
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2)

3)

129/129, 138/83, 9.3/10.7 ApoB 30%
. 8)
, 61% 10/10/10mg 3
, 21% 10/2020mg , 1% 10/10/
20mg , 12% 10/20/40mg .9 3
;100 , 100-
130 , 130- 160 , 160
, 36%, 45%, 16%, 4%
. 10) , 3
3 (0.9%),
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