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Preventive Mechanisms and Effects
of Pemirolast Potassium on Restenosis
After Percutaneous Transluminal
Coronary Angioplasty: Serial Coro-
nary Angiography and Intravas-
cular Ultrasound Studies

Masaki YOSHINUMA, MD

Abstract

Pemirolast potassium, an antiallergic agent, has preventive effects against restenosis after percutaneous
transluminal coronary angioplasty (PTCA). This study investigated the mechanism of the preventive
effects of pemirolast on restenosis using serial intravascular ultrasound (IVUS).

Initial elective PTCA was performed in consecutive 106 patients from March 1996 through August
1997. Patients with type C lesions or graft stenosis were excluded from the study. A total of 97 patients
with 110 lesions, 48 patients (56 lesions)in the pemirolast treated group and 49 patients (54 lesions)in the
control group were analyzed. Restenosis was defined as a diameter stenosis of > 50% at follow-up study.
Patients in the pemirolast group received 20mg/day from the morning after angioplasty until the time of
follow-up (mean 6 months). The lumen cross-sectional area, vessel area, plaque area, and % plaque area
were measured by quantitative coronary ultrasound and compared after PTCA and at follow-up between
the patients without restenosis in the pemirolast (28 lesions) and control (27 lesions) groups.

There was no significant change in baseline characteristics between the 2 groups. Restenosis rate per
lesion was significantly lower in the pemirolast group than in the control group (23.2% vs 44.4%, p < 0.05,
respectively). After angioplasty and at follow-up study, there was no difference in lumen and vessel cross-
sectional areas between the 2 groups. However, plaque and % plaque area in the pemirolast group were
smaller than in the control group at follow-up study (8.9+2.3 vs 11.8+3.5mm?, p < 0.005, 56.0+9.0%
vs 64.0+10.4%, p < 0.005, respectively) .

These results suggest that suppression of neointimal hyperplasia is the preventive mechanism of pemiro-
last against restenosis after angioplasty. Pemirolast may be more effective against restenosis after coronary

stenting.
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HTarZ LMD, MTLULVF-FELTEHRHSATY
LEHITHH. AROERZERAERF I, MaNE
BUEERDOWIABRE L bW 2 AR CDA /¥ b —
V) VIRERBNEEOMH L, FhicHE ) BRI Ca
A ViREO ERIGEICH Y. D4 =)
VIRERHB LU Caf & v EIREIL, METFEHHM
DHEFE - WIEBRIIBII LIV FAvEy Uy —tL
LTHEELRBRE2REL-TLINRTEYY, Zho %
I3 5 = LIZPTCABRDEREOIFIZ b O h 5
WEeMEArDH 5. BREFTIIINODMIZER L TR
BF3E % 1T o 72458, pemirolast BT v b OREEMEF
BRI DB & UHERE % FH IG5 2 L 2 BE
WCHERELTWw3BY, 7, NEREEFVEHV72in
vivo EERIZ B\ T b RE O N REIETEHIHI (A % 820 T
W3, IhSDERICEDTVT, FEDPTCARE
PO IERIE % B S 2T B ORI X MRS B
HERZ 1T L, BIRAEERE L R OERREER,
5 ZDBRKRWERELRET HHEREREY D, 20
WREIZHL 2 TR R\, AAF%E T pemirolast d
PTCA % B2 IHIBEF 2, M8 N 2 —& (intravas-
cular ultrasound: IVUS) % F\» TERERAYIZHRET L 7-.
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1996 4£ 3 A — 1997 4£ 8 A O ¥ ELE K A#$ 1 PTCA /&
BEDIL, YA TCRELT T 7 MEELXREEES
|2 pemirolast ¥ 5-BF & FE#% G- (W HREE) ISR Y 4370F,
TR ER % 1T o 72. Pemirolast 13317 L L ¥ — &
ELTOHMAETH % 20mg/day % PTCA FifT D HEH
POFER6n BROBHECR T TRES L. WEIC
B L -BEFEEE, #1424 BEE O heparin SIS RHE
(2001U/kg/day) &, aspirin 81 mg/day, FEAEEEEE, Ca
B ICHE—L, AfHRBICHTAHEERRT LV
F—EEBRWTEEL L. B, B5HEOEE I
BREFHOLOIAERZHZAATHI L, BXUZ
DEMERIZOWTIZOETHEA LAFE £ 1B/-. PTCA
BOBHTERERZEI L LT6» BRICHT L
A5, BRCEASEERICHE L 72356123 £ OB U THAT
L7-.

FREOFHNIL E & W TEENIRE 7 (quantitative coro-
nary angiography: QCA) TITVy, MMM DE# LK
BN —= 2 ) B HRIZBWT20% L EORE
WRDPOBRTFHREEN SR KFHTHLZILEL, B
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Fig. 1 Parameters of intravascular ultrasound (IVUS)
measurements
Plaque CSA: vessel CSA—lumen CSA, % plaque CSA:
plaque CSA/vessel CSA X 100%.
CSA =cross-sectional area.

kD ERDERAEREL (FH6» A) TOREE
A$50% LL B & L 7-. Boston-Scientific # (USA)3.5F,
30MHz DIVUS % fii\*, PTCA % & BHEBIIRER
B IO E B R % % £ O /M L E A FEE (minimal lumen
diameter: MLD) DLz~ —H —fF&H 14 K74 ¥ —
rAWTEHE L. EEEIREFKE (quantita-
tive coronary ultrasound: QCU) iZ & A EHlIIE B I3 T35
DA4HEB L L7z, T4bb, 1) MEANERTERE (lumen
cross-sectional area: lumen CSA), 2) M WrTHEIF¥ (vessel
CSA), 3)vessel CSA & lumen CSADZETH 5 T 7 —
7 Wi 7 (plaque CSA), 4)vessel CSA (2%} 9 5 plaque
CSADEIE L L7175 — 7 Wik (%plaque CSA) Td
% (Fig. 1).
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Table 1 Baseline clinical characteristics
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Table 2 Baseline angiographic characteristics

Pemirolast  Control
group group  p value
(n=48) (n=49)

Male sex (%) 81.3 79.6 NS
Age (mean=+SD, yr) 63.7+£7.7 62.7£122 NS
Unstable angina (%) 85.4 81.6 NS
g}i‘r‘;?i’o‘:f(‘%"card‘al 2038 184 NS
Hyperlipidemia (%) 47.9 53.1 NS
Hypertension (%) 62.5 53.1 NS
Current smoker (%) 56.3 55.1 NS
Obesity (%) *! 43.8 46.9 NS
Diabetes mellitus (%) 333 327 NS
Hyperuricemia (%) 22.9 18.4 NS
Concomitant drugs (%) NS

Nitrates 87.5 85.7

Antiplatelet agent *2 95.8 98.0

Calcium channel blockers 85.4 733

S-blockers 354 40.5

ACE inhibitors 18.8 14.3

Antilipemic drugs*3 29.2 20.0
No. of target lesions per patient (%) NS

1 68.8 69.4

2 20.8 14.3

3 2.1 4.1

Mean=+SD 1.6£0.7 14%£04 NS

% : percentage of patients. *' Body mass index =24. *2 Aspirin
81 mg. *3Pravastatin or simvastatin.
ACE =angiotensin converting enzyme.

Bk, Fik, BE, OHEEOBREER, SEERR
HFOREHE, BEL)OENRERICEEEZY
BOLholz. GBHRAELLTOT Y VATV
EHBFRMEERE, hydroxymethylglutaryl-CoA S TTEEE
FHE % (pravastatin ¥ 7213 simvastatin) 3 & OF g JE RT3
WobHN, MEMICEEI Rz, 7:.
BHREDEF % Table 212773, WEMIZBNT,
EHMOEBLUHEEREEREDOLE, American
College of Cardiology/American Heart Association
(ACC/AHA) THIC L B RETEEE?, HER,
RBEMATEORAERIZEEZRD Lo/, b, N
V- EEL, HEREIK, RAIIRE, HBHREEH
ZEDFRHEROMBM TERLED o7,

2. BERERAT ROBEN T — 2
HERE, SEECBVT, L7 7L RE, ik

J Cardiol 1999; 33: 81-88

Pemirolast  Control
group group  p value
(n=56) (n=54)

Target vessel (%)

LAD 41.1 37.0 NS
LCX 25.0 31.5
RCA 33.9 31.5
Collateral (+) (%) 19.6 18.5 NS
OMI-related site (%) 17.9 20.4 NS
ACC/AHA class (%) NS
Type A 26.8 222
Type B 73.2 71.8

Lesion length

+ +
(mean=+SD, mm) 7.7£22 75%22 NS

Lesion characteristics (%) NS
Concentric 26.8 22.2
Eccentric 73.2 71.8
Major branch involved 23.2 22.2
Irregularity 16.1 13.0
Calcification 10.7 9.3
Ulceration 54 3.7

% : percentage of lesions.

LAD = left anterior descending artery ; LCX =left circumflex
artery ; RCA =right coronary artery ; OMI=old myocardial
infarction ; ACC=American College of Cardiology; AHA
= American Heart Association.

ERE, WRIROMLD, WEEREE, BLUWER
W15 4% (acute gain =7i71E % MLD — 4 §i MLD) i
Table 3IZ7RT L 512, WTFhIBEEEXRO LD o
7o. —F, BHEERTOREEIZNENRSET
FECRETH -7z, T/, BHEMLD bHS5HED
BIDVEEBICKTH o7z, Thbh, REHAEEL
1% (late loss =T E.#% MLD — @ MLD) 13#% 5B CTH
EICERMEZRL, RAENEERE (net gain =2
MLD—#iBIMLD) b 5 H THEICHELRL -
(Table 3).

3. BRER

BEFRERIRGE25.0%, MEH449%E, &
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444% &, HEBETHEEIZKD? 7. ACC/AHAZHE
WL BRERENICADL L, ¥4 TAREOEREE
358 13.3%, NBHEIB3ITHY, BEZIIED
B olzh, ¥4 TBRETIEZENZFN26.8%,
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Table 3 Results of quantitative angiographic
analysis in the pemirolast group and
control group

Pemirolast  Control

group group  p value
(n=56) (n=54)

Reference diameter (mm) 2.78+0.64 2.83+0.54 NS
% diameter stenosis (%)

Pre PTCA 72.6+£9.6 73.21+94 NS
Post PTCA 20.2%+82 21.8£85 NS
Follow-up 32.9+20.0 44.2+19.5 <0.001

Minimal lumen diameter (mm)

Pre PTCA 0.75+0.28 0.77£0.34 NS
Post PTCA 2.17£0.51 2.11£042 NS
Follow-up 1.98+0.80 1.63+0.74 <0.01

1.43£0.50 1.33£040 NS
0.20+0.61 0.45+0.55 <0.005
1.23+0.78 0.87£0.67 <0.0005

Acute gain (mm)
Late loss (mm)
Net gain (mm)

Values are expressed as mean=+SD.

Acute gain refers to the minimal lumen diameter (MLD)
immediately after the procedure minus the diameter before
the procedure. Late loss refers to the MLD immediately after
the procedure minus the MLD at follow-up. Net gain refers to
the MLD at follow-up minus the MLD before the procedure.
PTCA =percutaneous transluminal coronary angioplasty.

47.6% %R L, HEHCTHERIVERTH o7 (Fig. 2).

4. IVUSIC & B5HE

HEH, R L DICIVUS EHITL A 2D, &
WERRE, B TS, BEFREL EOEHR TR
TARTEERBIA D 5 7:0, HGHETILISHEH3LH
%, NEETIISAREFRIORETH o7z, HREH
TOBRIABELIICZRENIF LD RV, K
BFZ2 TIXIVUS % 1T L X 72 QCA f#HT T D IEF IR A2 B
(Fe5-8 2801, 289K ; XRE276I, 27RE)DAE
X ICTEE % BRES L 7.

BE . FLEEECHIAEH CAEZERRO Dok
(Table 4). THICBIFTBENNTA—F —DHR T
Figs. 3, 4/27”RF. 1)Lumen CSA XWE M T, MEH%
LEBHICBWTHERZL RO T (5B vs T HREE:
MEH7.7£2.1 vs 7.1£2.1mm?, EEH7.1+2.4 vs
6.7+2.6mm?), MEENICBWTHEELELIZRD R
o 72 (Fig. 3). 2)Vessel CSA b THHH T, MEKE
BERBIIBWTAHEEERRO LD o (5B vs R
B E£17.7£54 vs 17.7+3.6mm?, EREH 16.0+

3.8 vs 18.5+4.7mm?) %%, HEHICBW TIIMEEZEH
CEBHICHTTCHERICHE L (WE#K17.7 £
5.4mm?, EFEH 16.0+3.8mm?, p<0.05; Fig. 3). 3)
Plaque CSA XM #H T, MERTIIAEEZEZRDL
Boleh, ERPFITIREHTHEILNTH - 12
(89423 vs 11.8 +3.5mm? p<0.005). ¥7/z, %58
TIEMEE>SERBICLITTHEELRE(LIIRS %2
Dolh, FNBEICBVTIIMNERD SRBIIH,T
TEEICHEALA(WE%9.9+3.0mm?, EFE#H11.8+
3.5mm?, p<0.05; Fig. 4). 4)%plaque CSA b [EfkiZ
WHEET, MERTIIEEEZEZRO LR, o725, ERE
HTIIHEHOIIINEN NS % 272(56.0£9.0%
vs 64.01£10.4%, p<0.005). ¥ -G BHTIIMEZRD
SEBHICPT TEELRELIR S h o /2ns, R
BCRMESLOEBHICATTIEALL (WER
579+11.0%, =M 64.0+104%, p<0.05; Fig.4).

5. Pemirolast DX £ MDY

BEB (48 6) OBEHM P II BT, FHICER
THREERB L U HEBNERERRORERIIALNE
Mol TBEERKREMETD, pemirolast (ZEET 5
ERDONBEEELRTEMNII Lo 7.

% €S

YRR T, £HY DHEHEHFIH  Ohsawa 59D
ERER I (VA 5T BB HLBEAER) 12 X U, pemirolast D
PTCABREHREMGIIEFAZHEA L. £ L THHEOR
HTHEHAME b o THRAOBIRER LR R HER S
n7:. Ly LEBRERTIE, MENEOEOELD
ALPBEHET, BRLAXVTOKRET L LTIEBD
FTLBRAHIGHS. £ TAHIE, pemirolast ® PTCA
FIREIFIERPSNERBEOHH THE Z L 2HL
2T %7280, IVUSEHWAS Z LI & o TEBIRER
TRELN Lo -HEOE LR MEFDOEL L BE
L, TEEomMR%E®B/.

1. Plaque CSA & %plaque CSA NDZEAL

Plaque CSA IIMTE % & D ERHICB W THRET

EICHWML 724, HSETRIEETREVIRAE
Mm% R L7z, %plaque CSA b IR ICH 58 Tl ERH
KBV TAHBICHAR LY, HBETEIAETHo 7.
TN DFT RISEHFIATPTCA R D F LML O IEFE (25
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a) Patient restenosis b) Lesion restenosis [ Pemirotast gaup
- Control group
%) p <0.05 %) p <0.05 NS p < 0.05
so— | 50 I | o
44.9 47.6
444
40— 40—
333
30— 30—
26.8
25.0 23.2
20— 20—
133
10— 10
0 Fig.2 Comparison of restenosis rates
(n=48)  (n=49) (n=56)  (n=54) (n=15) (n=12) (n=41) (n=42) between the pemirolast and control
Overall Overall Type A lesion Type B lesion groups
LTHEIMICER L TwA 20 EE X 5N, pemiro- Table 4 Baseline clinical and angiographic

characteristics in patients without angio-
graphic restenosis

last D PTCA BB TFH DO A 1 = X 1 13 T E A e
FEOMHITH B Z LHTRBE I NI,

Pemirolast  Control

group group p value
2. $EBBEIC 5173 vessel CSA DAL (n=28) (n=27)
KRR T D vessel CSA WCBI L Tid, BT & Y &R Male/female 24/4 2344 NS
H1m BV CB BT B WA 2580 b L Fe, = Age (mean+SD, yr) 61.7+10.1 62.0+10.0 NS
RIS £5 5 N o o Diagnosis (%) NS
B Ty 7EeEZ LN, Glagov 5¥ DIRME Stable angina 60.7 74.1
3 % compensatory enlargement % & T\ 5 ] GEME AR Unstable angina 39.3 259
&7z, Mintz 5% 1ZIVUS 2 X ) PTCA B D#22% Prior myocardial infarction (%) 25.0 185 NS
CRBOBSE #EDT WS, Nishioka ' &, IVUS Coronary risk factors (%) NS
kD A B TIEA SR T RE LR T yperipidema e
Hypertension 53.6 40.7 -
%. Current smoker 393 333
Obesity* 25.0 333
3. BEEECH T B vessel CSA DZEEAL Diabetes mellitus 25.0 25.9
P 5B 2B L Cld vessel CSA XA Z IS/, B Hyperuricemia 14.3 148
ZETRES LWL DD, PTCAHD SEMEEIICHIT Target vessel (%) e
’ LAD 39.3 444
ToMmMELEOHEN (IHE) L E 2 b/, Mintz 5, LCX 393 40.1
Di Mario 5'”, Lafont 5'? i, PTCA DRI DK RCA 214 14.8
L LTHENEORIEL ) bt LA MES KON Lesion length (mm) 69+34 65+33 NS
AAE CHELTwaEHELTHEY . chronic Lesion charact.eristics (%) NS
Concentric 25.0 333
recoil, geometric remodeling, shrinkage, pathologic Eccentric 75.0 74.1
remodeling, negative remodeling 72 £ & TN TV 5, Calcification 32.1 40.7
BWERET VTS, PTCAKONEEKIINE) € Dissection 71 74
FYTHERTH B L) HE 5 5. REM *Body mass index >24.
17 8 N7 IVUS % BV 72 KA FE RSB (SURE trial) ¥ Abbreviations as in Table 2.

LFNEF L/ Kimura b'9 OMEIZL Y, BEH
TIIPTCABREREDER L L CIIFrEHNERIE L Y
HMEFHPIYERTHSL LDEZFZENTHS. L
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I Control group p <0.05
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patients without angiographic
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Abbreviation as in Fig. 1.
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LEFT &, SEOIE S > ICHREN—ET
& 505, BAEBKREICHS T 5EE2EFIAESR
ETHAEIEIEDLYFIRVERRTVS. T 7B
EREFNVTOHNEHEBEIFERTHD LI REY
Wdhb. %L TESEDOHKE T pemirolast 3% 5B A5t B
BLODREFERERICBNT, MxEL LTH20%
(HXTE9IZ1250%) DA % BB 722 L1, PTCAZRE
REOKRE L L CTHAENBERES KA E L TEELRI
BEEDTWAEILETRETHEIDTHL. SRR
HCREREAIDVEBITH o 7z0, ZOFEMLE
FIIAHTH L. TP HBITIEH 55, IVUS TH
BLAEREGRENI B, MREDO3IFIH 16 L
% 5.8 9 3 2 B2 chronic recoil & B 5 MMEH

Follow-up

patients without angiographic
restenosis
Abbreviation as in Fig. 1.

BOBL zBOI:.

4. KRRORF: MBRESEDEL

BEBFE % IVUSIC L VRE§ 5 ETORRIE,
EEREZED L ) ICETORRKEIH LIVUSD
BENFTELIZRS W L TH L. 5SROI TI,
IVUS DB BN 58 55.4% (31/56 B) , x+HEEE
55.6% (30/54 1) & & HIIEKFETH B, THIEISE DR
HCIXIVUS DT AR EE T 5 Bl - #8717 L 72 KHH
BlomEd&FThTBY, IVUSASHEAT B % MME 72
JEMRIZLTWARWZOTH Y, BHREISEELR
ETIXIVUS OREAT BN ICHETH o 7o EDE
K &7 oTWwWah, BT, Palmaz-Schatz EEIIRN X 7
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Y FAPTCA L B L THREEPRETH oL v
IMEDS L ENZ, L L, PTCADHEITIAER
MEPETAT ¥ MEAWEEZ LT TIdR V., F4X
7 MEROBEIIZEVWZ 7 > PERELRHIEE %o
TETWS. ZOH, FENEOKENERTH 5 R
TV MEREIIHLT, AR L VAR DL LE
b, BEAT 7 MEZAABUI L THEE LR
BOBRABRL HITHFTH S, LrL, 1 vF—~>
v avIlBITBPTCADNEMTIZVELEETHS
#%, pemirolast ¥% 55 D FHk %61 |2 chronic recoil A58
BELTwaHl%Bniz2 &y, HEEBEEOIH DM
TIEHEREOFH L V) HTRATGTHLLEDR
7z, BAE, MEVEFT) V7 ORI HHEE I2IZE
KOFNH Y, FEMLBFOMPIISHOBRETH 5.
XoT, S&PTCAMITRICRAT 2 ME) €7 »

£

7

7

Fehs.
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DRi#4 1, $U7 LV ¥ —FE D pemirolast potassium A3 BIEBI AR BT (PTCA) B OBk % %
BilEd 5 2 & 2 WA R LB IRAERIC L VHERR L 724, ZOFRENMFIBFE IV 7ZHS 2 Tlkn
V. S, REF O PTCABRDOBRAEMFIRF oW T, MENTI—EE BV THKRBICHRE L

1996 423 A — 1997 4F 8 A \Z AT L 7= #) EIfF#09 PTCA BiZh 106 B1 D 5 £, ACC/AHAEIC L % ¥
ATCREL T T 7 MEAEZ RN U TEMES I pemirolast 1 5-8 & i BEICIR ) 511 7. KB
HERIE, 9761, 1105E GEMFELFI8.0%) T, %58 48K, 56/K%), WEBE (49F, 54%E)T
b5, BREOER I EBPEDREY (FYe6r B) TOREEDS50%LLE L L7, Pemirolastid
PTCAT, BH LV 1H20mg 2 BB CTHRE L2, EEMEBRBZREICL Y, mMESHEER
i, NEWERE, 77— 7WEK, % 77— 7k KD, EFRERE(R5E8KFE, &
BE27TRE)DHERNRIC, HENEERD SEBHICBI) 5 ZBEORE T TEE CHERKRE L

MHEBICBVWTREETSR, RETER, HAEOBEICER b o7, WEBRERINBED
44.4% X L, G TIZ23.2% L EBIEETH 72 (p<0.05). MBENIT I I B2KRHT
&, WER, R b ICIENENERE, DENERERE, TN CEEZERRO L7225, 7
T WEBB L% 7T — 7 WERIGERPICB VL TREBETHEZINE L o (B 589+
2.3 vs P EEE11.8+3.5mm?, p<0.005, 58 56.019.0% vsxtEEEE64.0+10.4%, p<0.005).

Pemirolast DM R Bk FRATER T HEBRMEL b o THREIN, FOHEF IHENEEEOH
HThreEXONL LoT, BEMBELEL-oTWVART Y NESRE T 2 KK O B
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2" (412 chronic recoil) IZDWTDE L ARSIV EL
Bbhi.

& B

IVUS IZ & 3 ERRMRET DR, pemirolast iZ & %
PTCA BRI O (3 F £ NIRRT O 1H T
BIENRBEEIN, FioeRELLEoTWHARAT Vb
BIREDOBHIERE L THfFS NS,

E

WMERZDIIHIY, TRHZE > -ERAERLE, B
THRE W2V KRB B BUIR 4 & O B it 1SR 1
s,

LB, KRXNEED—EHIZE45 H H R GERERENE
&, BOIAAFERBEIFMERICTERLL.
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