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= Abstract=

Thrombolysis by Recombinant Tissue-Type Plasminogen Activator in
Patients with Acute Myocardial Infarction

Duk Kyung Kim, M.D., Jae Joong Kim, M.D., Cheol Ho Kim, M.D,,
Moon Hong Do, M.D., Sung Wook Park, M.D., Dae Won Sohn, M.D,,
Kyu Hyung Ryu, M.D., Byung Hee Oh,.M.D., Young Bae Park, M.D,,

Yun Shik Choi, M.D., Jung Don Seo, M.D., Young Woo Lee, M.D.

Department of Internal Medicine, College of Medicine, Seoul National Universily

Myocardial infarction is usually associated with thrombotic occlusion of an atherosclerotic coronary
artery. Reperfusion induced by administration of thrombolytic agents may preserve myocardial func-
tion and reduce mortality. At a mean of 272 minutes from symptom onset, 7 patients with acute
myocardial infarction’ received recombinant tissue-type Plasmmogen Activator.

The results are as followings -

1) Reperfusion of the infarct-related artery was observed in all of the 5 patients in whom coronary
angiography was performed 19 hours after initiation of drug infusion. Ergonovine challenge test,
done in 1 patient who showed normal coronary artery, did not induced coronary spasm.

2) The maximal value of Creatine Kinase and Creatine Kinase-MB(2098+ 2107U/L and 728+ 532
U/L, respectively) occured at 7.2+ 3.9 hour and 7.4+ 4.3 hour, respectively. A nadir value of fibrinogen
(42+21% of the preinfusion value) occured at 3.1+ 2.0 hour.

3) Major bleeding episodes occured in 3 patients. Major cardiac events were angina followed by
percutaneous transluminal coronary angioplasty in 1 patient s cardiogenic shock in 2 patients, one
of whom also experienced recurrent ventricular tachycardia » reinfarction in 1 patient. 3 of the 7
patients died.

KEY WORDS : Acute myocardial infarction * Thrombolysis * Recombinant tissue-type Plasminogen
Activator(rt-PA).
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Z02 (tPAS A3 198 A 799 F44
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rtPA A BF 1245 AAEE 71580
8% creatine kinase(CK), CK-MB, 834 ¥, hemog-
lobin, activated partial thromboplastin time (aPTT),
fibrinogen, fibrin degradation product(FDP) HAHE
93k dol sampled A 3FA . 8 French arterial
sheath 2718 % e 523 4o 7474 44F
Z A rt-PASH heparin ¥ 5 A& rt-PAS

A2 325 10mgs bolus® F4F UmA
3 147t 50mg, TS 241 7HEQE 40mge A& F
o2 AZ3 %} Heparin® 5000 unitS FHHZ
bolusZ F9%F aPTTE 4N vt EA8to &4
A7k 374919 15~2417} & = & (2F 500 unit/hour)
UNTES AFAYT BERzIE e M
w2 Ao AAF HeA oA #Edzdes
FAAZzGeS AAEAT 2ABEFHY BF
A% & TIMI(Thrombolysis in Myocardial Infarc-
tion) E&F¥d o EFAAt rt-PA AFF B
718 0.2 ¥4 CK, CK-MB, aPTT, fibrinogen, FDPE
R34

TZ74A1 9 AJ7HE 151+ 67 = ¥
Eo A FEH t-PA £ ARARAY AL 272+
8132 0|gith. B g rt-PAY £ %2 96+ Imgol At

Table 1. Patient chracteristics
Total Number

Age(yr)

Sex(M : F) 34
Medical History

Hypertension
Diabetes
Heart failure
Angina

S W Do D W

Old infarction
Infarct location

anterior 5

inferior 2
Time to ER(min.) 151+ 67
Time to rt-PA(min.) 272+ 81
Dose of rt-PA(mg) 96+ 9

ER=emergency room, rt-PA=recombinant tissue-type

Plasminogen Activator
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Table 2. Coronary angiography findings

Patient No. Involved vessels IRA Residual stenosis TIMI grade
(No.) (%) <24hrs  10-20 Day
1 1 LAD 60 M i
2 0 RCA 0 I il
3 1 LAD 50 I I
4 1 LAD 95 i 1
5 2 LAD 60 II
IRA=infarct-related artery, TIMI=Thrombolysis in Myocardial Infarction
LAD=left anterior descending artery, RCA=right coronary artery
o Percent of Preinfusion Value
200 >
150 et

mOW =
O 1 1 L 1
0 5 10 15 20 25
Time after rt-PA Infusion (hr)
— pt1 —+— pt 2 —¥— pt 3 —&- pt 4
=% pt b —— pt 6 —2— pt 7

Fig. 1. Level of fibrinogen after infusion of recombinant tissue-type Plasminogen Activator.

Pt=patient

(Table 1).

2) BEUzY& L YT AIYE 2d B AT
5oflof A Aljst o] Hat 19417 AAIG R #
Tz L€ A TIMI gradello]49 A
AFE BHoH 1ddMe B4 BEH 2AS
2o He A QAN HFHRYEF ergonovine
FLAAE ARG oY HEo] FEH A %Y
(Table 2).

3) rt-PA ¥93% ¥4 CK9 CK-MB7} H 1% 0
=28 gAY AL 72+ 3947 74+4.3 A
Tolen, H1A+= 2098+ 2107U/L, 728+ 532U/

Lol At} rt-PA ¥ ¥ fibrinogen©] A A X o] =&
w742 9 AlZEE 3.1+ 2.0 kol o8 AR A= rt-
PA T 71EA S vlwdtd 42+ 21% 0l
(Fig. 1, Table 3).

4) FHF S EH 3d oA e 8o glie
24 29+ 27 puncture ¥919 597 punc-
ture ¢, AFo|ATt. 1A BT S
Aol 3ol PTCAE Al&stglon 1494 A7
AZo] Ao 290 A HAA Lo LA}
AL 27 14 oA dEHe Adudo] A
297 U 9F AErg e 1de HY¥ A
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Table 3. Laboratory findings

CK
time to peak(hr) 72+ 39
max.(U/L) 2908+ 2107
CK-MB
time to peak(hr) 74+43
max.(U/L) 728+ 532
Fibrinogen
time to nadir(hr) 3.1+20
min.{ %) 42+ 21

CK=creatine kinase

3 (Table 4).

i &

198011 Dewood FVol 93t thHEE 9 FAA
TRAZTE HeWe U4 HAo] Yelglo] g
Ao £ A33Y g Jarz Q3 Fa Ay 7%
Adhe A Ao HE T ol AL EHE

BAZE AL A Qo Bl 2RE A
Fol 4% 42759 R AFH FHd4
XH*&%’J}ZM Azt 2551 Holx 4~647F W

9 & &2 streptokinaseE AH&-3+ GISSI(Gru-
ppo Italiano per lo Studio della Streptochinasi nell
Infarto Miocardico) trial”l M= 45 € v Ut
ARF g 532 AA, 13 AW /e
FA A AREFsL, X, FAHY 75ARE
Folu AA, TFHOZE AYEE Fole Ao,
Fed AR Wwyoeze ALy &F
PTCA, &4 BEWL3e Fo] JdoH ofF ¥A
g ael EAZE 7HE e 2ole WHolt,
gAgAAE A4 284%S ZAEE fibrin
Aol me A 1, 2, 3MY e FIYIx
gt fibrin A B4 0] 8l& streptokinaselt uroki-
naseE A|1A D %FEol st fibrin &0l Y=
rt-PA$} single chain urokinase type plasminogen ac-
tivator(scu-PA) & 2o}, o] Bt} fibrin A &4 o] ¢
£ Ao 2 424 anisoylated plasminogen-strep-
tokinase activator complex(APSAC)E 34|t 2
EHRIGY. olF t-PAE 19479 A AN
EAgto] G AT 1981 FA ok &F8HA Ea
5t 27]9E human melanoma cell®] Hj %9
dA FEaouy HZd e AR A 9
3t QT H o2 Aol 7hEEAHo rt-PAR &
g ojA 1 ok rt-PAY ke & E& AHEH tPAT

of AdFHo ot 429 4L Y F AR, AL SHYAHEANA YA H = 223 70,000
2710 A@FHolobt AT ZATY AL S VY BURHELEA tPA ARE B &
Table 4. Events during hospitalization
Patient No. Major bleeding Cardiac events Fatality
Site AHb(mg/dl)
1 puncture 79 none none
retroperitoneum
2 none none none
3 none none none
4 none PTCA d/t angina none
5 none shock hopeless
discharge
6 puncture 27 shock, VT yes
7 hemopericardium 30 pericardiocentesis yes

reinfarction

AHB=difference of hemoglobin after rt-PA

PTCA=percutaneous transluminal coronary angioplasty

VT =ventricular tachycardia
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A0) 1} cofactor$! fibrin® A st &A3 dc}, Fi-
brin-rt-PA 53 A & fibrin2 2 ¥ ¥ plasminogens
Aoz FA3AA plasmine 2 WA 7o
W 8A EHo e fibring A7 A =9 A
EHo2HH oA free plasmine alph2-anti-
plasmin®] 93t W& A|Zhdo] B&A3 Hy,
olZ} g fibrin NEAH 2 Aol A FAHAZ
BAAFAM AHEHE £FgME R AAH &
a4 el (Iytic state) & ol F& A2 A Ay
rt-PAE 2719 d44d79] AHEEE double chain
form¥ 19874 % Bl Ab& ¥ | & single chain formo]
A=l single chain forme double chain formol
Hste] tfF AAbo] 7hgst® AAAQ fibrinogen
S EATdE Jouy gAY oA A AZo] Wi} &3
< % 25~50% S7hetodof e Aoz ¢y A Ut
. rt-PAE streptokinasest= 28 940} glon
FEAYAA NV rt-PA AHEA] HE5Y gHgEE
102Wel dojube Aoz gA gl

dALAHY SH ABAF, U4 75EHA,
AVgERLY A7FA FHAA rt-PASY T2 FA
SAHAE vt BH 53 2o,

N rt-PAS] ARFE2 o 60~80% P2 H o]
IV streptokinaselt IV urokinase®] 35~65% '*1¢®
Bt %o Intracoronary(IC) streptokinaselt uro-
kinase®] 70~80% "¢ Hl&g JHolt}, By
NHe BEAZYE S AP ZE dolM a7
o £2AE HYou A #FHRIES NPT A
o] Alds o] AAA AL 2ol Yot
HedE HAE F gld.

dHEHAYF 475 T AR MR
AutE 3 Eo] gl=d|, Western Washington Intra-
coronary Streptokinase triall A& Z4 A2 H
4617kl IC Streptokinase ¥ ¥ 854 £33
FAY 7E&H Ta7)5E dRTo vske o
7b AT, IV Streptokinase$t N rt-PAE H] 13
TIMI phase I triall A% Y943 HAdd dAS F
Adzded AA4Y T8 e A7t Yoy
T27)5E YU A SN, ol AB/FE
A% A9 B4 785 (compensated hyperkine-

sia) o] Fastel 44 TEEoE Wt gd
A2 44T & oy 299 frid dF

oA F4Ad 755 E BY rt-PAY AS
Guercis™& 4 A% H 4A e V rt-PAS
Fold T ETE A0YA FAAZGE 2 v
W3t rt-PAZ A 83 FoM FALTLE o] o
s Huatu(53.2% vs 464%), O'Rourke®
b AlZ gqt 2582 N ort-PAS o3
woll Hste] 2194 HFAdzgeN F
ol F&5& HudtAch(62% vs 54%).
| dolMe ALHAHT F4 4750
FHE Bl AR go] Zadte Ao
Hed 2 olf2E ARFA Yoy 28,
ot AZAM B9 &N #AaHT
7919 A5 ANEH oz A
W AF(stent) FTE st Ao 2
7] Qo] o]z H4de RAo i
© 7HA 3, A @ ol o s A7) A A (elet-
rical stability) ol 9j3te] X g2 Ryl 43
Ue A, Zaadsdo] A #FHo g dolgle
A (viable myocardium) #$1o) SR g#o 2 g
3to] 8 BAEHY ANz RE A2 S 53
7) gEolzkE A Fol ATk, 9o o 2E Western
Washington Intracoronary Streptokinase trial®l]A]
Asdd 2Ty UIE Agee 2424 4% 9 11
%olom 19 At g2 77k 8% 9} 15% o] T}
' rt-PAE ©| &3 Guerci®®' 59 2119 European
Cooperative trial®¥ ol A& A& djZa % vl
8te] 77} 56% vs 7.6%, 2.8% vs 5.7% 24 rt-PA
AgTdA Fog g9 A5 Ry gy
FANTAAFY A& A 7|EQ ] 93
At 10% 9 Hdte A4 e ©jog o
3~5% 2 Attge] ZAE HAd

FHEALHY M 8 FHST S 28EA
ot %% 8 (Major bleeding) & R 1#}tol] wakA 9~21
%E Bustl o A A &P E 0~2%
sty gg»® 29e o 80% A & punc-
ture F ¢ o A LA E Z puncturer] I} FYE
839 TIMI I triall A 9] A= AaRde &
o, 8%, gk A &2 rt-PA AL A] 66%, stre-
ptokinase AH&A] 67% o] ATH?, A S TAFEE B
71918t A< fibrinogend #4au FDPY F
7he AR E oY ABFERE FHBAT}

o|N al

= oXx
PN

2

o fl ool o
2o o 2 o do

oo 4

o

b

e
H_Ndﬂflom
2

o o ox o
IO 2

J

i o do mx Hz U fob

SLoglo X rly ofx

— 233 —



e Ao ddA den rt-PA A8F fibrino-
gend HAAE AEAH 71E39 F 50~809% A
S2 BT opow B AR M= g 2o
79 39l A A o0 HA fibrinogenA & 42
%EA T8 HIiBT 22 ZHATL BJed
ofg & AT AMEE rt-PAY &2 100mgol
gaede Ao vt YR Fr} gako] ofdy}
A ZhE T

d¢ AR Y AL 49 N1HF
10~20%°3 2 A ojx. 54 AL AR ¥
51290 -?:3}’— AAnHgHe o] Ao Ay

°of de ALE LA Yo B dTAME 79 F
194 R B4 Feek FIT F9o B0l A
EHo AEAHUE Aoz 449 £F ¥4

AT A A& uslA = B2 2 hepa-
ring 3% WA 547 AHEEtaiol 3t aweA
A ¢l aspiring 2ol F98= Ao w3}

Z E

AREL 19883 594 HE 19899 3¥74A 79 9
FRAAZEA Bzlo| A 96+ 6mge) rt-PAS AAE
st o33 e AHL dAddh

1) 37 A% 65424 AYAMo] 5¢], 3y
Aol 29 o))t}

2) HEBZ2YEG AAE 59 ZFoA ATFY
A2AL B9t}

3) rt-PA 9% CK9 1= 2908+ 2102 U/
L=A 72+ 39 Azt Hax)o) =289}, Fibri-
nogen?] HA A= rt-PA FAA 39 42+21% 0%
23

4) 399X o 8ol dAon 1ddM A2
AMZo] AL 3o oA AbgataiT)
a%z—i.o,i rt-PAE 3P HRF £4

AN FF O B AFE F3to] §290)
A% Fopihy 4 L3 2*%301 S%E
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