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Triple Intravenous Bolus Injection of Recombinant Tissue-Type
Plasminogen Activator in Acute Myocardial Infarction

Joon-Han Shin, M.D., Seung-Jea Tahk, M.D., Han-Soo Kim, M.D.,
Yun-Kyung Cho, M.D., Won Kim, M.D.,
Jun-Ho Ko, M.D., Byung-il William Choi, M.D., F.A.C.C.

Department of Cardiology, School of Medicine, Ajou University, Suwon, Korea

Background : Previous studies indicated that there was important correlation between early
patency of infarct-related artery, preservation of ventricular function, and improved survival
after thrombolytic therapy for acute myocardial infarction. An increased infusion rate of rt-PA
has been shown to result in faster thrombolysis and a high patency rate of occluded vessel in
myocardial infarction. Therefore, we evaluated the effect of simplified triple bolus injection of rt-
PA on early patency of infarct-related artery and evaluated safety and efficacy of triple bolus
injection.

Method : Patients with acute myocardial infarction presenting up to 6 hour from the onset
of chest pain were recruited for the study. Aspring(100 — 200mg) was given immediately. Total
dose for 1.5mg / kg of rt-PA(minimum 75mg, maximum 100mg) was administered as triple
bolus intravenous injections. The half of total dose was injected initially, the quarter of total
dose was injected at 10 minutes after Ist injection and the remainder was injected at 40
minutes after 1st injection. Five thousand units of heparin was given and 1,000 - 1,500unit /
hr was given continuously. Coronary angiogram was performed at 60 minutes and 7 - 10 days
after the first bolus injection.

Result : At 60 minutes, eleven of fourteen patients(78.6%) showed TIMI grade-3 of patency
in infarct-related coronary artery. There were two patients of hemorrhagic complications. One
patient developed cerebellar hemorrhage at third day after rt—-PA injection, and the other
developed bleeding at femoral sheath site. There was no in — hospital mortality and reinfarction.

Conclusion : In patients with acute myocardial infarction, the simplified triple bolus injection
of rt—PA is associated with high early patency(TIMI grade-3) in infarct —related coronary
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artery, with low risk of major bleedig complications comparable to other studies.

KEY WORDS : Recombinant tissue - type plasminogen activator - Acute myocardial infarctions.
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AT Z7MA ¢a 85 Hd 58 B4 /4
dloksty 1 frUdt @l ok FY£ S (infusion
rate) & Z7H17)E Aolth. Al B g4 AdolA
oFE-9] FYUA S BA Fo 2N BT AAFEo] F
AEdcka st ot

FEO FYUXKLEE T T 7P‘<} 7Hag
e YA AMEAM (bolus injection) &, A&7 F
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2. Fofdi

rt-PA(Actylase®, Boerhinger Ingelheim Int-
ernational GmbH, Germany)2] & Fojzke gx}e]
Aol ek 1.5mg/kgR AAsAL, Hd FFAHS
100mg, A4 598 Thmge g Agreigdet. 23

o] FEoigke] 1/28 Fosta, 10850 1/45, yH
A 1/48 23 AFF 4084 Folstgln, Fol e
33 25 dA] AuPEApdo g shqivh. A B 2R
AA FRANZE AT 2 FA] of2=1¥ 100~200mgs
AT Foslda, 2% vl 100~200mg® 73533}
At dakd HA A FA] 5,000unitE GA AT
ARt 2% aPTTVF A/de) 1.5~28] RAI=HEE 547
1.000~1.500unit / hr& &2 o 2 HulFalsirt,

3. U3 x¥=
HEH 292 rt-PA 7o 608F Al @st] #5

o 7] A AR E It B AnF A
EE TIMI grading®g ol&ste] 74 A5
(infarct-related artery)®] %7t TIMI grade-3¢!
Agolwt 27 ARFU HAvka Aok, #E
ABF7} o] 7oz Ze- @5 SPgYEe AY3HA
WAL, T~1094 s 2SS A Adste B
F H ARE AU T~1094 e 2deE
Alggslz] Aol vlAEA ZAHstress thallium SPECT
= stress echocardiogram) & A 8)3ted Z 5] A
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AMI

oral aspirin 100 - 200mg
IV heparin, bolus 5,000unit and infusion 1,000~1,500unit/hr

Tiriple Bolus Intravenous rt-PA

Total dose 1.5mg/kgMin. 75mg, Max. 100mg)
1st dose 1/2 of total

2nd dose 1/4 of total at 10min.

3rd dose 1/4 of total at 40min.

Coronary angiogram 1

Rescue PTCA ‘

at 60min.

i Non-invasive studies for viability ‘

Coronary angiogram

Elective PTCA or

at 7-10 days Medical therapy
Fig. 1. Flow-Sheet of study protocols.
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4. 3 fibrinogenol| CHSH A&

rt-PA2] 33 YA A=Al 93 334 fibrinogen
o] HglE dolr 7| AsM Az rt-PA Fo] AA, F
T 2AZE, BAIZE, 24A13F, T2N A ZH2E Bhabe] HA G
dojA  PT-Fibrinogen kit(Instrumentation La-
boratory Co.. USA)E ©]|8-38}4 Automated Coag-
ulation Laboratory 3,000(Instrumentation La-
boratory Co., USA) 2.2 #43le] ¥4 fibrinogen &
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1. CHah EXle] latx 53
A Bk & 269 o Fa7)t 219, oAzt 59 o)

Hyt A%E 55.7+12.04(39~81A)), HTAF&
68.61-11.2kg(43~90kg) o1t F4 HAE &9
23] Foq71A] 48 A7He i 206.4+60.0% (120~
300%-) ol AT, Fo#ge 93.5+8.0mg(75~
100mg)olx, AFF AA F94%S 14+02mg/
kg(1.1~1.7mg/kg)o1Ach.

g #5192 AT ATol e, 24
A} BEWLE A3 A7} 199, F3| A 14, &
gl om, ZMedl HFwWe FAYR
(diameter stenosis)E 82+14%(53~100%)9c. 3
F AN TEEL 45+11%027~65%) 908 Hi &
Ad g7 4 (LVEDP)2  20+6mmHg(10~36
mmHg) ¥t # #H3z 8% CKMBE 4224293
mmHg(59~1247Tunit) B2, 2% 1 ¥4 CK-MB
leveldl =93l A7 Hit 9.7+3.8A17H(4A17H~
20~17H) ol AtH(Table 1).
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2. A=W NI =t
il 22} 269 % rt-PA 23] FoAF 6084 o
W 2Ges AN F AAY A4 144(53.8%)
1, ol% F AN g o] TIMI grade-29] 74
1192 78.6%9 Z7] A#FES Bk TIMI gr-
ade-0 T grade-10] 39(21.4%)91, TIMI grade-
2% itk 5 27) A#R7F7t o|HAA 42 3HT
20lA FA] B gES APttt
ZAZ T~10YA A4 B 26% 25 B 29
Table 1. Clinical characteristics of patients(n=26)
Agelyr) 557+ 12.0( 39~ 81)
Sex(male / female) 21/5
Time from onset to rt-PA
infusion(min)

Mean body weight(kg)
Actual dose related to

206.4+ 60.0(120- 300)
68.6+ 11.2(43- 90)

=8 N3 o5 TIMI grade-3°] 204(76.
9%), TIMI grade-0 %¥ grade-1°] 4#1(15.4%),
TIMI grade-27} 241 (7.7) %t} 1¢oiA] 604 B9
ZGe ZAAA FE AHstaA 9] 90% HAol
A TIMI grade-3°121.2.9, 5o A4 FA4F, 4
AL, A3 A2 43 SolA A7 A (reinfarction) o]
U akEEE A2 A7 oY TR A
Bed z2gdsA TIMI grade-12 AHH Y 270 B
At ldF AAE uAEAE AR BEAZY A
7F Qe 17 T~1094 #59 FFEE A8k
HFig. 2).

3. gYZE

AY 7IZFE 1delA & ZE8 (cerebellar hemor-
rhage)©] AAEH, rt-PA Fo 384 2R 2 5

3

A+ X d-1. - N o .
body weight(mg /kg) 14+ 02 1.1-17) Al $A1e] Aujgk AAEY F5F (neurologic su-
’;‘?‘”amose(mg) 935+ 8‘0(1 75~ 100) quelae)el Atk &9 HA F-H(femoral sheath
rior
i %3 010Jo1] 2282 Qs A 3
Infarct related artery Slte)'q Ego] 101] M?\i—-—l’}‘ Tga E-S-?_’. OEQ} g
LAD 19 Az HuiEagly 4 9. #59 A}
LCX ! 19 Az Aol Alzke Bskx gt vzt
RCA 6
Diameter of stenosis(%) 82.5+ 14.2( 53~ 100) Table 2. Complications
LVEF(%) 454+ 11.6(27-  63) Type of complications Numbers(percentage)
LVEDP(mmHg)» 199+ 64(10-  36) Cerebellar hemorrhage 1(4%)
peak CKMB(uni) 422.7£293.1( 59 - 1247) Access site bleeding 14%)
Time to peak CKMBthou) 9.7+ 3.8( 4- 20) Reocclusion 1(4%)
Ml : myocardial infarction, LAD : left anterior des- Reinfarction 0
cending artery, LCX : letf circumflex artery, RCA : right
. . . Death 0
coronary artery, LVEF ; left ventricular ejection fraction, -
LVEDP ; left ventricular end-diastolic pressure Total 3(12%)
AMI
(26)
Rescue PTCA Coronary angiogram Em: (2)'1((3)) 21.4%

2) at 60min. (14)

[

Coronary angiogram
at 7-10 days (26)

!

TIME 3 (11) 78.6%

S5TIMI 0~-1(4) 15.4%
TME 2 (2) 7.7%
TIMI 3 (20) 76.9%

|

elective PTCA(17) | I

Medical therapy(7)

Fig. 2. Flow-Sheet of study resuls(patency of infarct-related artery).
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4. 83X fibrinogen &

A BabE 11004 429 dA fibrinogen &
E&Ao| 7hestet. Hit ¥4 fibrinogen FEE rt-
PA F9A 431.8+152.0mg/dl, 5% 2A7H79)
244.6+92.6mg/dl, 8A7H4  242.4+86.9mg/dl,
2477+ 306.41+105.8mg/dl, T2A17HA] 535.7+£212.
Img/dlZ kg Fojdo] Hlste] 2|3k, 8AI7F, 24A]%H
A 247t 39%, 39%, 23%% EARR FosA A
34 tHp=0.004, p=0.003. p=0.031)(Fig. 3). 724l
el oFE Fo{ @ vlawste] P4 fibrinogen %

o] oJulglE Fol7} $1Uthp=0.219).
i ot

ERPEZEE
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AAFE SAsto] AHEHE A
AHA7E ool 20 L A A& Fd &3 A&
o2 7hsE wE AR BE A7 ol of
st 24 Aol glofok FHY. rt-PAS A8t
#Ehe 27] ARFE FNN7 A EF oo
PAS] FEE S7HACk 89 ol & SJaie Fol FF
S SEdordth. dutHoR 0.5mg/kgd rt-PAE
600 d AHHor FUL o of T5%A i ga)
B3z Qb Ty Rof F3g F7HA7IE 289
830l S718tolA 1.5mg/ kg oS Tl o 28
58 W&ol §43) F/Hivhy delA AoH®. whe
A E Sger d4 &8 axE I 29
9| AFFE FaAAK sl 7P FL o] oFE

plasma conc.

o 10 40 Time(min)
Fig. 4. Theoretical plasma rt-PA concentration of triple-
bous rt-PA regimen. First two peaks(A & B line) tar-
geted early coronary thrombolysis and last peak(C
line) targeted prevention of early coronary reoc-
clusion. conc.=concentration

o] FoJAZhE A he Ao
Tebbe 5'72 50mg?] rt-PAZ AHu 13] LAIFA}L
3to] k2% 8] (pharmacokinetices), @x-&3) &7 ¢
28 58 #ASGT. 159 Ay WEd rt-PA
9] FE5 B y-phase, & dipositional phaseE z+e
3-compartment modelZ o]§*|8 ¥zl7]E= o 5E0]
2hil ek I BEHe] 7] ARFEolYd 8y ¥
e o d+ A9 vissig oy x7] g
AgEe 48848 (recurrent ischemic events)7}
o @o] EAshk: dilol AUeE AHs. AHAe
A g3o 223 3 rt-PA x99 oF 10%0]812
FAE w olHA 1, o]& BAE] AME A&KH
2 A% FES FYshe Zlo] anpHolgtn deA
AT g2 okEo] Fof A|7to] 442 ¥ ¥
B3 9A F7kH B0, w2 A7E 236 &
Folge] 1/2, 1084 5939 1/48 FAgoaHy
OFE] Rzl YAH R & EF rt-PAY T
g 23] thEolA #EHe 7] ABFEE T,
408A YrA] 1/48 Fofsleir] 27] AHAE Al
sHThE ol 23 7148}l (Fig. 4) rt-PA 33 UA14H
FAPEE H2E ARSI & YA WFAL
omg A&HA F WHRY o ESE infusion
pump 59 44 =7k Haglth 3 S wet
Z FoFE Aoz 249 TS M3 Fol
L& gtk AREL B A+ o] 100mgd] rt-PAS
50mg¥ 23] 4] FAPIY o2 FAAE7NF R At
A ARl (LR dataolH, o]F dBE A 5
o =% £3H), A sz 1298F 18004 9%
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#F2 1.5mg/kg® AgHste] FosiHn}.

B AT FE FodF 60EA B 27 AuFH
&(TIMI grade-3)& 79%%2 A SV 88%. Purvis
5% 86%. o 57 86%(90% ATFFLY).
Tebbe 5'”¢] 77%(TIMI grade-2 o]449)) 9} L= ahut
& ARE BY A T& AT A 608A BF
4 29%4 TIMI grade-2 o8}l A% A7 &7
EEReivia ddstn® a5 A48
KR

siemz 908 AuqH

_Odz] o=

&2 ﬂi‘,i 48

ge z
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