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Abstract

Rapid and complete reperfusion is important for the reduction of infarct size and mortality in
acute myocardial infarction. The optimum reperfusion therapy with regard to the recanalization rate
and the time elapsing between onset and complete reperfusion was evaluated.

One hundred fifty-four patients with total occlusion of the infarct-related artery within 6 hours of
the onset were classified into four therapy groups: PTCA group(n=>58) undergoing primary
percutaneous transluminal coronary angioplasty (PTCA), t-PA-IC group(n=44) receiving tissue
plasminogen activator (t-PA) intracoronary infusion, t-PA-IV group(n=14) receiving intravenous
t-PA infusion, and mt-PA-IV group(n=38) receiving intravenous mutant t-PA infusion. Although
the recanalization rate was high in the PTCA group, there were no differences between the four
groups as a supplement to immediate or rescue PTCA. The time elapsing between initiation of
thrombolysis and complete reperfusion was shorter in the mt-PA-IV group than in the t-PA-IV
group. Assuming the time from hospital arrival to initiation of intravenous thrombolysis was 20
min, the recanalization rate at 60 min after arrival in hospital was higher in the mt-PA-IV group
than the PTCA and t-PA-IC groups.

Although additional coronary angiography and PTCA may be required to improve the low
recanalization rate compared with primary PTCA, intravenous infusion of mutant t-PA was the
most promising therapy to achieve early reperfusion.
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SH, 2 OHEZEIC B 5 RE 12 BEUAOHEBR
WREDEMERBEIS Nz bDER->TWVLBY, L
»URE, HEEEEIE L D BT 12 BRI
BV I e EFEHE S N, EIZ Thrombolysis in
Myocardial Infarction (TIMI) 4348 11l B DEE = Hk
BUREETHZ EHEINTWEY BE—RITD
NZHEBEERED S b, MERERE 2T I

R BRI BT (percutaneous  transluminal coro-

nary angioplasty : PTCA) #1735 primary PTCA I3,
BVWEHBER 2 ARk 2 K, kbeb 5HBEEE T
ORI ERMDOENKE {, BBAELHERE?S
SHEFERTREZWEEDbLNS. —F, RHIRAMSE
BRI & D EENRBERETH Y, FKbid 5kE
Fgh & TORIZE V25, BBLEBEROE W I & o5
ER5. ZDHRERMORMELHERICB VLTI,
& D EREICEBELR S 3 RO E VW iRHEE »
REZIECCGRIRT 2 BN D 5. BRLDE|ME Tl
77 A3 ) —7 »iEM{LHEF (tissue-plasminogen
activator : t-PA) IZBR 2N 7z KA -PA X, §¢
KD t-PA LT LY @ELRBEERT, B#ic TIMI
SHENMEOEBENEONDE L ENT B,

AHFFED HHYIZHAHSE THFE & 17z mutant t-PA O
BRI 22D, RMELHEECB 3 BEOHERER
&%, TIMI S8 1 BEOBBRER L XKEHEIEE T
DOREICESTHTHE T3 2 Lick Y, BERF»S
Al EEEEREERE T3 2L ThH 5.

XZEFH*

1,8 %

191 5 H-1996 £ 2 B e Yk 2 22 L - A%
OEFREZEEGE 570 B, FEIE 6 BFFEILIN I BEIIRE R
TERORE DT LHZE(TIMI 448 0 &) 2o 72 Killip
S 1 -1 OB OH B EEESR 154 B (B4 122 41,
oM 32 B, FEHIERE 62211125 2R E Lz,

2.5 &

NREUTO4FCHEL, BI2AEICRET 21T
7z. 1) PTCA £ : primary PTCA % ifT L 7> 58 #l,
2) t-PA-IC #: t-PA EEIRAR S 21T 572 44 B, 3)
t-PA-IVE: tPABIRNEE 21To7z 144, 4) mt-

Selected abbreviations and acronyms

(m)t-PA = (mutant) tissue plasminogen activator
PTCA =percutaneous transluminal coronary angio-
plasty

TIMI=Thrombolysis in Myocardial Infarction

PA-IV # : mutant t-PA 8IRNIRS 21T->7- 38 61, %
BRI RARE TS, EEX 7> VEEB 2T HER
Bzpol,

ENRONKRER & D REOHER, ERRE,
Lxa—BRE, B X SEEREETY, RE05
TESE DLW heparin 5X 10847 2 #IRNIE S L 72,
ARELRYEL P CHIBRZELRAL | BOLEY
T T IVREZEAWRE L, BEGERRE 2T L 2.
B, YERTREREARE, LEY 7 —7 VRE
i, B 24 REMAHI CEIBEL TB Y, BRAETH
7272512 PTCA BSHE{TAIRE T H 5.

BEGEERE CRAEEEIR 2R L 2%, &ED
HHERE BB L. & B o#EH Ik
1990 ££> American College of Cardiology (ACC)/
American Heart Association(AHA)D A 4 K5 A4 >®
KB AHEESE T EE T Lz, MBEHREDE
JRAE512 E6010, YM866, SUN9216, FKK 138 D4t
O B R ¥ BR 51 I 1< $€ >, E6010: 0.12-0.32 mg/kg,
YM866: 0.05-0.3 mg/kg, SUN9216: 2.5-10X 10*U/
kg, FKK138: 0.2 mg/kg D\ F N H D mutant t-PA D
BEEARAE S, %7213 tisokinase 144X 10°5IU & L ¢
i3 alteplase 42-43.5X10°IU/kg D t-PA %2, € & D 1
H % EEERIRPNR 581 60 43 TAREss: U7, e
R DEBIIRNI S /551X, %7 tisokinase 16 X 101U
2104 THREL, TIMISE I EOBBESES
N3 ETHRKRA4ERGZEVRL /. 55 60 5
ETI15 452 L CEBIRER 21TV, R & OER» S
HBEENRDLNIBICIZ 2 DD CEEIREE 2 HETL
T, TIMI 3 I EOBEBRELSFHE L TR NIk
ol L L7z, 85515 60 %1 TIMI HEIELT
TH-7:35BE1E PTCA 2B, ZDBEIZHBEER
HORE D SB4 L7z, PTCA BT H TIMI 45358
Il EOFBESFE L TRONFREEEREL L.

REIRF B L C, MRERREIRNESEHITOR
B 5 AR E £ CORMIBUTOEEBD LREL
7z, bbb, YHERTORBE®RY T — T VREEA
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Table 1 Patient characteristics

PTCA t-PA-IC t-PA-IV mt-PA-IV alue
(n=58) (n=44) (n=14) (n=38) P
Age(yr) 65.5+11.8 61.3+10.5 57.6+10.1 59.4+10.2 0.017
Male/female 44/14 12/2 29/9 NS
Infarct-related artery 42/4/12 13/5/26 5/0/9 18/1/19 0.0004
(LAD/LCX/RCA)
Interval between onset 174+78 14771 12473 128+78 0.0148

and arrival in hospital (min)

Data presented are mean value®=SD or number of patients.

PTCA group : patients undergoing direct percutaneous transluminal coronary angioplasty (PTCA), t-PA-IC group : patients
receiving intracoronary tissue plasminogen activator (t-PA)infusion, t-PA-IV group: patients receiving intravenous t-PA
infusion, mt-PA-IV group : patients receiving intravenous mutant t-PA infusion.

LAD=left anterior descending artery ; LCX=left circumflex artery ; RCA =right coronary artery.
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PTCA t-PA-IC
Fig. 1 Recanalization rate of each therapy (Thrombolysis in Myocardial Infarction class III)
Explanation of the groups as in Table 1.

t-PA-IV

DAZEZTRELIEMIFERSTHD, 205
BB, BEBEL OO T —T VREDOHERCEL
PRI 25 ThoT2. 2D, EEOZED
BT BT, HKBED & 20 538212 1 MARVEEEE D Ik
WS BHHEDSTRETH 5 L F 2, KbEo SHEEE T
DL, BIRNESFED © FHBGE £ TORMIC 20
SEMAIzbDE LT,

fTEEE L LT, 2XRENC 1 H&472 D aspirin 81
mg ZFEO&E T % & & 1T, heparin % K 750—
1,000 U T 4 HiEFFREL, EHEAEHs v R
7 AF VEE R IEFEED 1.5-2 fFiciER L7z,
FHEfEIZ T b Y EEERETR L. 2B/
DRI X xRE %, LR O I 3 —TTECiE R
ST D, Fisher D/ INEEEHIEEEZAWTREL
7z. p<005 2 boTHEZDHEL L.
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Recanalization rate
included the success of
additional PTCA

7] Recanalization rate of
each therapy

* p<0.001vs recanalization rate
of t-PA-IC, t-PA-IV and mt-PA-IV

mt-PA-IV

& e

Table 1 1ZBEERE2RT. PTCA #IXEH T, Ak
BEZEFIHZ {, FIED SKEE E TORRB R, o 72,
BEPNZEL-H11Z t-PA-IC BEDRIC X 2 1 flTH o7z
FHERHIROFHES L CHEHEZERIZ PTCA B 1 4
(1.7%), t-PA-IC B2 #(4.5%), t-PA-IV EE0 i, mt-
PA-IV B2 (5.3%) & 4 BECE RO, o7z,

BIGEEEMOFEBER I, PTCA BT I7%L Lo
3ELVERTH-7258(p<0.001), PTCA ZEML
BRI L 7Bl % & 0 7o BB SR IE, t-PA-IC B 91%, t-
PA-IV £ 93%, mt-PA-1V B 95%TH D, PTCA L =
D37 9» 5 7z (Fig. 1).

MARYARREE & FA VW 7- BB I B 1) 2 XIS
BtE» o HEE E TORR = 4 % &, t-PA-IC £ 26
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* p<0.05

mt-PA-IV

t-PA-IC t-PA-IV

Fig.2 Interval between the start of administration
of thromolytic agents and recanalization
Explanation of the groups as in Table 1.

5, tPA-IV #3753, mt-PA-IV B 27 43 &£, mt-PA-IV
BOBEE : CORREIX t-PA-IC B X F% T, t-PA-IV
HIXVEEED» -7 (p<0.05; Fig.2).

HBERIIBIC BT, BIBEER DXL S HBE
BECOREE2HET 2 L, tPAICEEMN 11345 & 4
BhRE LR 572 (p<0.0001), mt-PA-IV EETIZEX]
RE5HHE» S 27 3 THBEL TB Y, Kbd & FAIK
SRR ETD2045%MZ 3 &, KBed» SHEEE TO
FElIZ 47 32D, ZOREIZ PTCABE X DEH» -
72 (p<0.0001 ; Fig.3).

KBev 5 ORERIE L BBEEOMF 2% 5 &,
mt-PA-IV BEOFHBRERIR S Bifirs LR L. *
B% 60 3% D BRE = 13 mt-PA-IV E£ 61%, PTCA Bf
38%, t-PA-IV & 36%, t-PA-IC B 2%TH D, mt-PA-IV
HIBWTPTCAH, tPAICE L Y BEETp<
0.05), t-PA-IVE L D EWEAIZH -7z (p=0.11). L
L, B804 % Tix PTCA B 76%, mt-PA-I1V B
71%, t-PA-IV Ef 64%, t-PA-IC £ 14% &, mt-PA-IV B
& PTCA B DEIZMEL 7 (Fig. 4).

e LAEE U BOMESHHEDEE I, PTCA R
58 Bl 2 B (3.4%), t-PA-IC B 44 b 3 {51 (6.8%), t-
PA-IV # 144 1 0 I, mt-PA-1V B 38 ffil 1 2§
(5.3%) & 4 BETENRL, ZOWNRBZLTEREL» S
OHIMTHY, MREMOREEZIASNE» T,

% 3

BHEUHBEEDORERIC B 2 BoEREDER
ML SN TWB Y, FOBREEOFERICEL Tk

—EDRBB/ SN TR, E, MRERRES
FETTE 312 PTCA %175, primary PTCA #S#RE#IRAY
MBBEERECHART I DB TH 2 L v 3 HE-
BHL A SNIH, BRED MITI'®, GUSTO IIb DR
ENTRFECEZEZ TV EENTVS,

S ORI T 2 EEEREE, REST
DR EFRIE L, ZOHRERBIRIIFIE 2-3 B
HEBRCERIETT20wbhTwazY, Lizito
THRIERHOBFRERENROIZ Y, FBEMORM%
HELATHEBREE2REIZT ZEBHETHBH, Z
ORFERFICEEL, BEEERE R LLBRRE L ifE
[>/d- 420

Berger 5'®iX Mayo Clinic iZ 8B} 3 t-PA O F& Ik
HYIMARYE#ERRL & primary PTCA ORE %R, L H
BOER D SRRET L T\ 528, BEERERBORE»
5 50 53 D R T OEBERISRFHIRA M SRR,
80 43 LARE D FEBE SR 13 primary PTCA H»MBAI7 - 72
EHRELTWS, MITIRER'OWC & 3 &, KBiv & EH)
&R £ COREOERES & URMLHEZEDFETR
DETRHEROEIEEHIRER L PTCA OFBE I
Lo TETEZEEANTBY, BRVBEDE L DRERT
primary PTCA MSMREBEFRICERL TiIThhTw
ZERDIE, BTLLBELEHELER L ERT
BrweBbhsd, BEOREBLPEERMOREIZ L -
TIIERIRA MASA R 2 BB L, RELEHBEES
BEZLBRYITHY, BoERA<SHEY, T4
ZHEE, FAEOD LA T —TVRERITIZ L
R, I+53 74k primary PTCA 12 [E# L CEHBGE
PEOEIZILBHFZILVWIETRERVWEEZION
3.

BOLEMBET, DR HEBGEZER L S 2 MieEE
Y LT 48ED mutant t-PA BRI -8, BE5
HRIRHEEEE LETHY, FEEREORNICH
BREEAEZ b5 THRENESH L. 2D S B E6010 128
WTIE, HHERD t-PA I~ M &HHE DS IcE
3724, &5 6040 TIMI 48 Il EOFEHEEIT
53%&, t-PA D 36BICHNRTERTHL EHEXNT
BO?, HOFEFICBWTH t-PA LKL TRIZEE -
FZzh EOFRAESRE I N T30,

ABFFEIZ B> T mutant t-PA BIRKE 58D TIMI
S EOBBEERL t-PA OFHRN, BEIIRNZS
EHRTEEZRIRBD L h o 7258 (Fig. 1), FHIR 56
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Arrival in
hospital
Arrival in
L cath lab Recanalization I
PTCA ﬂ 71%25 (39~176) —_—
27+17 I 44113 |
Arrival in Initiation of *
cath lab thrombolysis Recanalization
|
t-PA-IC 4 *ﬁ 113142 = _
l 38+25 ' 48t21 2614
Initiation of I . *
thrombolysis Recanallzlahon
t-PA-IV % 57411 I I
(20) 37111
Initiation of Lo
thrombolysis Recanalization
mt-PA-IV ] 4712 _
(20) 27+12
| + p<0.0001
T oy 1 -
0 30 60 90 120 min
Fig.3 Interval between the arrival in hospital and recanalization
Explanation of the groups as in Table 1.
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Fig.4 Changes in recanalization rate during hospitalization
Explanation of the groups as in Table 1.

i > BB X COREIX, mutant t-PA BIRNEES
HT2 4L, tPABIRNERSED TS LVERCE

» o7z (p<0.05; Fig.2). Mutant t-PA BRI S %

ER AT Z1E, KB 60 3% D B BEK X primary

PTCA X b 3 EFE L2 Y (Fig. 4), mutant t-PA FiIRA
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NTHBEEMENLZ L TH 528, PTCA 28INT 3
ZEREVBERNCIERCHERERE S 2 L B8R
TH5. BfE, RBIRGIREBRERC, JEHESEY
2, WRECHBUEZHET 2 Fkdsnizy, ik
MEEABKEEEZ SNBEFICBVLTIR, FEIR
BEEETI CENEELL, BHETRINFITO res-
cue PTCA &, TAMI-S5 3E&??, RESCUE 3B L
BMTHBEeEZONS. —F, MREBBEREROS
EREME I LT PTCA 2175, Wh®W % immedi-
ate PTCA i3, TIMI II-A2, TAMI-129, ECSG* D%}
ETRENELETE S NIz, TIMI HHEIE L IE
PRAILTHRELTWRWI &, HEBHR/NEEORET
TH3 Ik, 1980 FREL OB THRED A > —x
yvarvEMEBRAENHEILEERINETH

D, BEIZEA VI -y a YOBIIBERTHS L
THHmELAONDY, FHIRNMRBHEEERDE
WHBLER, BHE, BEOREORMEDL, 1 v5—
Ry ¥ aryOEIMZ & > TRRENS Z L HFH%
3.

MARERRREDOBEBER IRERITI FEEER
THZ2LVbhTEBY®, SHEROIMER mobile
CCU T® mutant t-PA #E5H30T6E & 2T, I HHE
O RIF S HEENEFEER S, A OHEEORE
®2-3RFE IR ICEBUE T 2 BT i TR
WEE H A E {9, mutant t-PA B35 A HEE
Wk LTk 2 L Bbh 3. 275U primary
PTCA Lt d 3 &, mutant t-PAEEOAICL 2H
BBRIMMEL, TOREMS o BEIRER D%
HEEHTL TITY, EEiRER LERENT+2TH
NIEPTCA 2 BINT 3 EBBEEEZ ShT-,

EHROBAL LTIE, UTOBENETSNS,

B, ARRRZESAEHEDRD, EHDER
27 v AMEERTB ST, PTCA BETHEE, HiBE
EZRHHL, RELSKREE TCORBMBIEIoR

=

7z.

SR OHEEOHBERE R FHICIT B EAPENE Y. AR CREEOERERER, B
BRER £ kB S HEE E TORMICE TV THEKL, RERT» 5 47 ZEEBERE 2R L

FAE 6 FEF AN EENRE R CRERE DL (TIMI 43 0 ) 258 7= Killip 4448 1 -1
B DO RAM LRSS 154 51%, 1) PTCA B (S84) : primary PTCA FEfT8I, 2) t-PA-IC B

(Table 1). Z D7 4 HETHERESE, £EBED
WE, FHREPLEKT 2 Z L3R E» o7, £z t-PA-
ICEET, kbtbr 5 BBHBERERB E CORE
PTCABE I VEWI L, t-PA-IC BEC MHEREAR Y
VIDEFID% L, WEWEOEREMEL oIl LEZ
shiz.

B2, BEIREYMARERREGIC BV TOREBED S
WA E CORFEE 203 LRELILZETH B &
BRI Ay AR YA AR R 12 5 WV TR ERIS S8 aHT e &
T —T VIREO¥E R L RBEZOBEBLER N &
D5, HREIDKBELSH T —T VREZICEET 3
ETOVYRME, PIEB X UREBEICHES PRk
FEDELD, 203 CHEFRBELAIEETHZ LEZ
7z. 1996 £ ACC/AHA DH A4 K54 2BV T
ZBEIED SYIHIRH £ TIX 10 0838 TH Y, 20
DULBRTRETRRVWEINTEY, AHRCE
W TURBED & AR FRIREY MR YA AR k5t & CORFR %
5 LRELIZ LZ, Zhds0aM LR LE
2EZDETHRYUTHhBIEEZOND,

%5312, mutant t-PA i3 4 THFEF DO b D ¥
THREFL:7:®, Z0EE B58EkcTHY, B
—DIEH|, RERDRE T2 v>, Mutant t-PA Dy
HaRETH 2 L Bbh 39, ERAKSDRLED,
B SBOSBEHNCB I 2RFBLELEZ STz,

] A

1) Bt OLEEZEDOZEKI mutant t-PA FHERE
MIZT 2T, KRBE 60 3% F TOFEBER I primary
PTCA XD bEHE LD, mutant t-PA BEIRREAR
FBERE L Uk L Bbh 3,

2) Mutant t-PA #¥E13 primary PTCA EHERTH
BOERICRANR DY, FEEROBESD S I EEIE
RO¥ERZHTL TITV, JEHBUER Tk PTCA %28
22 eBhBEEZOND,

#
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