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The Clinical Effects of Tranilast on Restenosis after Percutaneous
Transluminal Coronary Angioplasty

Woo Kon Jeong, MD, Myung Ho Jeong, MD, Kye Hun Kim, MD, Im Kwan Jhu, MD,
Sang Rok Lee, MD, Ok Young Park, MD, Ju Hyup Yum, MD, Won Kim, MD,

Ju Han Kim, MD, Jae Young Rhew, MD, Young Keun Ahn, MD, Young Chull Kim, MD,
Jeong Gwan Cho, MD, Jong Chun Park, MD and Jung Chaee Kang, MD

The Heart Center, Chonnam National University Hospital, The Research Institute of Medical Sciences,
Kwang Ju, Korea

ABSTRACT

Background and Objectives[] Tranilast is an anti-allergic drug that suppresses the release of cytokines, such
as platelet-derived growth factor, transforming growth factor-B and interleukin-1(3. It has recently become
known to be effective in the prevention of restenosis following PTCA (percutaneous transluminal coronary
angioplasty). Subjects and MethodsC) One hundred forty two consecutive patients with angina who underwent
PTCA between Jan 1999 and Jul 2000 at Chonnam National University Hospital were analyzed prospectively.
Thirty patients (Tranilast group] 60.8+ 7.7 years, MO FOI 2200 8, 41 lesions) out of 48 who received 300 mg
tranilast for 3 months following PTCA and who underwent follow-up CAG (coronary angiogram), were com-
pared with 61 patients (Control groupO 58.1+ 11.0 years, MO FO 5200 9, 82 lesions) out of 94, 94 who did
not receive tranilast but did undergo follow-up CAG. Results[] The restenosis rate per lesion was significantly
lower in the Tranilast group than in the Control group on the 6-month follow-up CAG (Tranilast vs. Control
groupl 19.5% vs. 40.2%, pd 0.021). The minimal luminal diameter was significantly larger in the Tranilast
group as compared to the Control group (1.99% 0.76 vs. 1.50= 0.83 mm p[ 0.002). One patient of the Tran-
ilast group suffered from liver dysfunction and stopped medication. Conclusion[] The oral administration of
tranilast is safe and effective in the prevention of restenosis following PTCA in patients with angina. (Korean
Circulation J 2001531 (12):1274-1280)

KEY WORDS[] Tranilastl] Restenosis[] Coronary disease[] Angioplasty, transluminal, percutaneous coronary.
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Fig. 1. Chemical structure of tranilast N-(3,4-dimethoxy-
cinnamoyl) anthranilic acid.
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O N—(3,4—dimethoxycinnamoyl) anthranilic acid(l
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142 patients enrolled & randomized

1
I |

ITrani]ast group : 48 pts] |Contol patients : 94 pﬁ

Dropped by adverse events
1 pts

Non-compliant or no clinical follow-up

17 pts 3 pts

Tranilast group : 30 ptsi | Contol group : 61 pts

Fig. 2. Flow chart for study design.
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00 00 14200 00 0000 ooboo ooo
O 000 910(64.0%)000 TranilastO O 300
(60.8+ 7.70, 00220, 4100)000 ODOOO 61
0(¢8.1+ 11.00, OO520, 8200)Oodd, oOoo
O TranilastO OO 62.5%(30/48), OO OO0 64.9%
(61/94)00 O OO0 OO0 OO0 OO0O. Tran—
ilast 000 480 O OO0 OOO OO OOO OO
0 10(2%), 000 00 000 ooooo ooo o
00 70(149%)0 0000 OO 12000 OO0 O
00 100(208%)0 OO O00O00O OOOO OODOO
00 OO0 Ooboo ooo. oo boo 940 o
U0 oob 0bbobobo, ob oboo oobo o
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00 (Table 1).

0000 00000 00 000 000 Tranilast
000 OO 0000 190(5.6%), 0 OOOO 110
(333%), 0 0000 o0(0%OI000, D000Do
00 0000 450(73.8%), O 0000 110 (18.0%),
0 0000 500@2%)00 OOO00 oOoOo goo
aoo.

0000 00000 00 000 TranilastO OO O
0000 180 (43.9%), 0000 130 (3L.7%), 0D
00 100(244%), 00000 OOODOO 350 (42.
7%), 0000 220(26.8%), 0000 250 (30.5%)
00 0boooo boo ooo oog.

PTCAD OO0 0O0O0O0O OO0 OO0 OO AcCc/
AHA 000 Tranilastd OO AO 60 (14.6%), B1O
290 (70.7%), B20 60 (14.6%), 0000 AO 150
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(2.2%), B10 540 (54.1%), B20 130 (27.6%)00
0000 000 000 000 (Table 2).

PTCAD 0000 0OOOO TIMI OO0 1000 I
0 100 (24.4%), N0 310(75.6%)000, 1000 1
0 230(28.0%), 10 590 (72.0%)00 0000 O
00 000 000.

WHEE % 228D U

PTCAO 0000 OO (reference diameter)d Tr—
anilast0 00 2.92+ 0.50 mm, 00000 2.85+ 049
mmO0 0000 000 000 000, PTCAOO O
0O OD0O00 O0O(minimal lumen diameter)dd Tra—
nilast0 00 OO 0.60+ 0.35 mm, 2.66+ 0.46 mm, O
00000 00 051+ 0.37 mm, 252+ 0.46 mmO O
0000 ooo Oooo ood.

00 0000 00000 TranilastOO 4100 O
800(195%)U0 ODU0ODO UUOoO ooog 82

nilastO 00 1.99+ 0.76 mm, OOOOO 1.50+ 0.83
mmO0 TranilastOOO 0000 OO0 (pO0.002,
Fig. 3, Table 3).

Initial gaind Tranilastd OO 2.05+ 0.55 mm, OO
000 200+ 0.63mmd0 OOO0O OO0 OO0 O
O0. Late lossO TranilastO OO 0.66+ 0.68 mm,
00000 1.01+ 0.96 mmO O TranilastO OO OO
00 000(p00.020), loss indexd TranilastOl OO
0.32+ 0.31, OO0OOO 047+ 04000 TranilastO O

Table 2. Angiographic characteristics

Tranilast  Control p
Number 41 82
Target lesion (%) NS
Left anterior descending
artery 18 (43.9) 35 (42.7)

13 (31.7) 22 (26.8)
10 (24.4) 25 (30.5)

Right coronary artery
Left circumflex artery

Number of involved vessel (%, NS

00 0 3300@00.2%)00 0000 oooo Tra— - %)

i . One vessel disease 19 (63.3) 45(73.8)

nilast0 00 00000 OO0OO 000(pO0.021, Fig. Two vessel disease 11 (36.7) 11 (18.0)

2). 00 0000 oOOoo oooo oog Tra— Three vessel disease 0( 0) 5(82)

Table 1. Baseline clinical characteristics of tranilast group ACC/AHA types (%) NS

and control group A 6(14.6) 15 (183)

Tranilast Control  p B, 29 (70.7) 54 (65.9)

Number 30 6l B2 6 (14.6) 13 (15.9)

Age (years) 608 + 7.7 58.1 +11.0 NS c 0( 0) 0( 0)

Sex (%) NS Thrombolysis In Myocardial Infarction flow grade (%) NS
Male 22 (733) 52(85.2) I 10 (24.4) 23 (28.0)
Female 8 (26.7) 9 (14.8) M 31 (75.6) 59 (72.0)

Clinical diagnosis (%) NS ACC/AHAO American college of cardiology/American
Stable angina pectoris 7 (23.3) 21 (34.4) heart association, NSO not significant
Unstable angina pectoris 23 (76.7) 40 (65.6)

Risk factors (%) p=0.002
Smoking 13 (43.3) 32(56.1) NS g 4

35
Hypertension 9 (30.0) 23(40.4) NS - 3
5 L
Diabetes mellitus 7(23.3) 14(24.6) NS ‘g 55 | T
Dyslipidemia 6(20.0) 13(228) NS 3 '2 |

Ejection fraction (%) 63.05+ 6.09 60.82+ 7.39 NS é 15 - T

Concomitant medications (%) NS ;z 1k /

Nitrates 69 73.8 E o5k /

Calcicum channel 733 48.9 : Z . / |
blockers : ) Tranilast Contol

B -Blockers 63.3 705 Fig. 3. Minimal lumen diameter at 6-month follow up was

Antiplatelets 90 93.4 significantly larger in Tranilast group than that in Contol

NSO not significant

group (1.99+ 0.76 mm vs. 1.50+ 0.83 mm, respectively).
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Table 3. Quantitative coronary dimensions

Tranilast Control )

Reference diameter
(mm)
Minimal lumen diameter (mm)

2.92+ 0.50 2.85+ 0.49 NS

Before PTCA 0.60+ 0.35 0.51+ 0.37 NS
After PTCA 2,66+ 0.46 2.52+ 0.46 NS
6-month follow-up  1.99+ 0.76 1.50+ 0.83 0.002
Initial gain (mm) 2.05+ 0.55 2.00+ 0.63 NS
Late loss (mm) 0.66+ 0.68 1.01x 0.96 0.020
Loss index 0.32+ 0.31 0.47+ 0.40 0.024
Restenosis rate (%) 19.5 40.2 0.021

Lesion length (mm) 7.92+ 1.66 8.33+ 1.82 NS

PTCAD percutaneous translumianl coronary angioplasty,
NSO not significant

Table 4. Major adverse cardiac events (MACE)

Tranilast
30 (41)

Control P
61 (82)

Patients (lesions)

MACE at 12 months
Myocardial infaction 1(3.3%) 2(6.6%) NS

Repeated intervention 1 (2.4%) 3 (3.6%) NS

Death 0 0
NSO not significant

0 0000 000(D0.024). 000 OO (lesion le—
ngth)yD 0000 000 000 000 (Table 3).

UMY £ Ay

00 00 0000 Tranilastd 00 10 (3.3%), O
0000 20(6.6%)0 D000 0000 000 OO
0 000 0000 000 00 000 Tranilastd O
0 10(24%), 00000 303E.6%)00, 00 MA-
CEO Tranalistd 20 (5.7%), 000 50 (10.2%)0
0 0000 000 000 O00(Table 4).
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TranilastD 00000 OO 480 O 10(2.0%)0

0 000 00 000 00 0odo ooooo, 206

1%)00 00 0000 000000 12000 000
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gob bd0d 0obdo 00 obg, Oob oo oo
0000 0bo 0o obooo oo oooooo
00,0000 000 000 0000 ooo oo
TranilastD OO0 O0O0O0O0O OOOOOO OoOOO
doooo obodo oooo, oo bobo oooo
O free radical oxygenl OO0 OO0O0O, 00000
0 000 0004, keloiddOODO collagend OO0
000 0000287 Tranilastn 000000 OO
0000 OO 000 interleukin—1f O cyclooxy—
genase—20 000 000, tranilastd cytokine—
induced nitric oxided 00 00000.* TranilastD
00 0O ooo Oob Oob obooo oo oooo
0000 0000 000 0000 0000.®9 oo
00 00o0oo boob ooboo oo Oob oo o
goo, 0dbd bo0 obbo bob 0obod cy-
tokined PDGF, TGF—f, interleukin—13 0 OO0
O trapidil,® angiopepin®’0 0000 0OOOO O
gob 000 obg oo.

Takahashi 0?20 tranilast] 00 000000 O
00 0D0O0O00 0000 00000 p21eeeelsdln
p530 000 OO0, 00 DOOO0 retinoblastoma
gene product(pRb) phosphorylationd 000 000
000 OOd. pRb phosphorylationdl cyclin—dep—
endent kinases(CDK)D 00O O00O0O0O0 p210 CDK
0 00000 OO0000 p210 OO0 CDK2/CDK4
0 0OobO 0oob 00 0o 0bo oo ooooo
U dob b0odb b0 o0bo oo ob booo
0000 0O0. 00 Dzau 020 00O myointimal
hyperplasiad angiotensin(ANG) 10 OOO0O OO
000 Shiota 0’0 DOO0DOO0 OOOO (conn—
ective tissue—type mast cel) D00 OO0OO chy—
masel] ANG Il OO0 0000 DOO0OO Ooogo
000 tranilastd chymase gene expression] [0
00 0ooob boo obobo ooooo.

Tranilastd OO00 OO0 OO OO OO OOO
000 00 PTCAD 00O 600 mgd OO0 OO
00 0000 DO0DO00 0000 Tosuga 00 O
00 000 directional coronary atherectomy] 1[0
gooo bob oooo boooob obgog. b
00000 oo 3comgh OO0 OO0 OoOooo d
0 000 OO0 00 bobo oooo oo oo o
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00 D000 tranilastD 00 OO0 000000 OO
000 000 0O 0O 00O0.000 000 00 00
000,000 00 00 000 0000 000 00
000 000 0 0 000,00 0000 0000
000 00 00 000 D000 000 0000 O
00 0000 000 0000 0000 000 00 O
00 0000 000 0000.00 0 0 000 00
0 0000 tranilastd 000 00000 0000 O
0 000 00 00 00 DO0O 000 Prevention
of Restenosis with Tranilast and its Outcomes(PR—
ESTO) triall 000002 PRESTO trialll 00 O
000 0O 0000 D000 00 000000 000
0000 00 tranilastD) 000 D000 O 0000
0O oooo.

Tranilast] 000 000000 DO0OOO OO0
0O 00 0000 00 00 00 000 00000
00 000 000 002 0 0000000 trani-
last] 00 OO 480 O 10(0%)00 00000 O
000 000 DOoo0O0.

0 000 00, tranilast] 00000 PTCAD O
000 0000 DO000 0000000, 0000
0 0000 D000 O 0O 000.000 00 00
000 0000 00 0 0000 00 000 000
00 DOOoO.

W2 70l Hehd

0O 000 0000 tranilastd OO0 OO0 OO
oo oo oobb booooo, ooooo bo o
oo oo obooo boboobo booo Oooobo
oo 0O 00 ooo ooog oo stentd OO
0og 0ooo 0obb 0 0obo oooo.
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I =
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TranilastD 00000 OO0OO OOODOO OO
00 OO0 00000 ooodkeloid)o oO0O O
00 oodoo ooboo 0 boo ooboooo o
00O, Percutaneous Transluminal Coronary Angio—
plasty(PTCA)D 0000 000D 0000 O OO
0 0000 O0O.0 DO0OO00 Tranilastd PTCA

U 0ddbd odo obobo boboo oog.
R

199901 90O 20000 7000 PTCAO OOO
00 0000 000 00 14200 0000 Ooooo
0 000000, 00 0 1200 Tranilast(300 mg/
d)0 00000 4800 OO OOOO OOOO OO
000 300 (TranilastOD, 4100, 60.8+ 7.70, 00O
002208)0 Tranilastd 0000 OO0 940 O O
000o0o ooob oobobo exno@oo, 8200,
58.1+ 11.00, 000052090 ODOO0O, OOOO
PTCAO OO0O0O OO TranilastD OO0 OO0 O
oo oo ooood.
2 1

PTCAO 600 OO OOOO TranilastdO OO0
goob 0obbto booobboo ooub obo
(1.99+ 0.76 mm vs. 1.50+ 0.83 mm, p10.002). OO
000 Tranilastd OO 19.5%, 00000 40.2%00
TranilastU 00 OO0O0O0 OOO0O0O 0OO0O OO
O@eO0.021). Tranilast OO0 4800 OO0 OOO
00 0do ooo 10R0%), 000 0o ooo o
0000 ooo gooo 70(149%)0 0ooo oo
12000 000 ood.
z E:

PTCAO 1200 300 mgd Tranilast 00000
goood bobdob 0bob boob b oboo
0ooaooo.

ZAM B0 TranilastD 0000 OOODOO0OOOO
000 0O0O00o0.
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