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Significance of ST Changes after Urokinase Administration in Acute
Myocardial Infarction

Sung Yun Lee, M.D., Eun Woo Lee, MD,,
Ki Ik Kwon, M.D,, Un Ho Ryoo, M.D.

Department of Internal Medicine, College of Medicing, Chung Ang University, Seoul, Korea

Background : The effects of intravenous thrombolytic therapy depend on maintaining the
patency of infarct-related artery in acute myocardial infarction. Thirty-two patients with acute
myocardial infarction and ST segement elevation were studied to determine the usefulness
of early resolution of ST segmerit elevation as an index of recanalization after intravenous
urokinase administration.

Methods - 32 patients(male 24, female 8, mean age+ standard deviation 62+ 11 years) were
given intravenous urokinase therapy for acute myocardial infarction. Patients were classified
into two groups according to changes of ZST segment elevation : early resolution(group I) =re-
solution to <25% of peak value within 12 hours of commencing urokinase therapy : no resolu-
tion(group II) =decreased in ZST segment elevation to =25% of peak value. The relationship
between early changes in IST segment elevation, time to peak creatinine kinase(CK), peak
CK., changes of QRS score and % stenosis of infarct-related artery were investigated in both
group.

Results :

1) The ZST segment elevation decreased by more than 75% of initial ZST within 12 hours
after urokinase administration in 13 patients(40.6%).

2) The initial ZST segment was higher in the early resolution group than in the nonresolution
group(26.0+ 42 vs 152+ 19mm, p<<0.05).

3) The initial QRS score in both groups were not different significantly(7.2+ 09 vs 54+ 0.6
p<0.05). but QRS score decreased in the early resolution group and did not change in the
no resolution group(—0.69+023 vs 0.63+0.16, p<<0.05).

4) The early resolution group showed higher peak CK level(2409.2+ 347.7 vs 1445.2+ 2804,
p<<005) and earlier peak time(10.6+ 1.0 vs 242+ 4.6, p<0.05).
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5) There was no total occluded artery in both group, but the early resolution group tended
to less stenosis in infarct related arteries(66.7+ 8.0 vs 86.7+ 3.3%, p=0.13) in predischarge coro-

nary angiography.

Conclusion . Early ST resolution after intravenous urokinase administration in acute myocar-

dial infarction is an useful clinical index of recanalization or benefit induced by thrombolytic

therapy.
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HE FFo M T AAATY 13} HyE
wste] wet #FAAY, 53] FHAZEEFTY
HE7E F7beta ol Z4udF 276 U
3t A4 EHEHAT A Fo7t HHg Ha
Ack. FAASANFTEAANA FH LA FA
avte gt daddrol st ZANY M &)
A 2ol AFRES FAAF| 34T F A 7)E
9 fAo EIHRRY, FFAQA BALHNE
ade ZYBHEBTH /HE 4 (patency) FA¢}
Aol AP0 gl AHQ &3 F ARFE
gdte AHZ FARHA FAF dsd STE
Ho] W 37013418 creatinine kinase(©] 8}
CKZ oFgh o] Z7)ago]lel7 1819 iz gich.

A A& urokinase T F FoE STEEY W
3tE CKAZS W&, QRS HF9 Wae
Aedzgded 24RdFHe] HFoqR v
&to] urokinase §F STRH9 =71747F @
FE Wrdshs ARE 837 Gotr 7] 913k
STRHo| 27|74 T3 #FAstA] ¥ TAtold)
A3 CKEAX z@sle AR, sFshs 4
273Me] A7)E wrgsn NN RS FYNTe S
Pristed F48 Aoz 4 QRS FFE
urokinase ¥ A7 M HHAEANM Tt
Fo QRSF O] WS vuReH HeY
Aol AFEN2YEE APt AAAEFTH
AP =E vlusArt

ach

* ST segment * Urokinase.

& g BEgargded st A4S, AR
T4 A2 A2 FA, CKAxY FHE
27}7] o9l W& NEAA A2ANFoE A
ke §ap3 o A urokinase A 88 LW 328 &
oz 3tgth 823 o] T GAEAE 24,
A2 gt § ol o] HHEAH S 621 114 o]
AL, AAEY AR AYEIE 219, 3y
71 1190tk @ALHALHE HAFA] A
Aol Hox 27)0]de fFmolA STEH ]
450] 0.1mvel ol on] FALHAF 6210l
U3t A BAdA A2 AT o] AR
FAQE)E dFoE APFHAG. olgdAle F
BASANZ ADFA of23Y 100mgE FTF
a8} .2.3 heparin 50002t AYFEAF, 1005t
9] 9] urokinase FHWEAZE 2009 G2l uroki-
naseg 1A|3to] Ft HAFA Yot

2. A8

AA% 3 channel F 124 % 4 A (Cardimax®,
FX-326U, Japan) & o] &3l o 5 W43 A ¢}, uro-
kinase FJAIZHE 244 7HERE A7 Ao
AR L, TS 24A7EE 6AIT HH o2, OF
5AZE 12X 1A 0 2 HALSHoh AR 99
FEAA | point¥ 0.08% Fo] 44 STEH)
& ISTE A9 sled o] ISTE urokinase B4,
Fof 3AIZE, 12717, 24A13E, 7242 ekt
Zt AZdel HE-g¥s(% change=(ZST at pre
urokinase-XST at each dme)/ZST at pre urokinase X
100)E #3993 124179 urokinase 5o A 9
EST9] 25%7hA ZAad (% change =75)& IF,
#43A e (% change <75)8 Tz ¥
F3tdch

QRS Foe HAUBAIY M AAT A
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Lol T3l 1T IS ¥ 23 $ S w Wagner
To ol wel BE 12 fr % A=A 1
aVRE A 93 10719 ol Qif Z& Rute]
U9} R-to-Q £& R-to-S A Z o] ] go] uja}
F 37N A5E FEEHTable 1).
9 fEdd Qi £ R LU} FE
v gol i3 o3 71EX)7} AP EE Beole 7
Z 71EAT Adeta, Q3 58 Ry AZI|E
o HFstA g AZu& 7IEX = A
For Vig FxolA R-to-S IE v &2 FFH
9] 7v7 71ER 0] 4 glo] ANHUL. =3
AN A4 v, 7 T AF HeE
e, A4 27 FEE QA delaist 42
Axgole QRSAF 98-S vld F 3o A
ol A Al AlZh

3. 83 CK 9 Hasux

¥ A CKx modified Rosal ‘?:LQ 2260 =3}
A, SFAH WLF A7 HF e z’éﬁ}“}
HuZAx 9} HnEF A =G M-S 78U
t}. B 108 YA modified Bruce protocolg o]

Table 1. Modified wagener’s QRS scoring system

£34?) AANG SFREHAE AP3A ]
pointoll A 0.08%%F 1mmo] STEH3Z, ¥4
Qu7} Qe frEolA sukE ol Imm o]¢e] STH
5ol AAY FF 59 530 BdEH o 553
AAMVE FANSE BRl Ao, Hd 138U Ju-
dkin’s methods22) FAFAZGES AP s}
Z(visual analysis) 0.2 AT H o] AT
(% stenosis) E ¥ 3} o}

1) SAHIAE|

13 79 sTde wWs CK F3H, CK F
a1zl =2 A7 QRS A4, QRS A 409 Wl
ZAABdEAe FHAYEWRE Swdent’s un-
paired ¢ test9} chi square testg |83t 29 p va-
lue7} 0.05 ol3tYdw) FAGHOZ FoF Aol7}
ok B

E- o

AT 328 F I, & 12A) 70 9] urokinase &
9] IST7} 75% 01 7423 T2 135 (40.6%),

Lead Wave duration(ms) Amplitude ratio Maximal points
I Q=30 (1) RIQ< m 2
1l Q=40 )
Q=30 (1) 2
aVL Q=30 ) R/Q<1 m 2
aVF Q=50 (3) R/Q=<1 (2)
Q=40 @
Q=30 %)) RIQ=<2 m 5
Vi any Q m
R=50 (2)
R=40 N R/S=1 1) 4
A% Any Q or R<10 [€))
R=60 (2)
R=50 1 R/S=1.5 ) 4
V3 Any Q or R<20 n
V4 Q=20 m R/Q or R/S<0.5 (2)
R/Q or R/S<] ¢y 3
V5 Q=30 m R/Q or R/S<1 )
R/Q or R/S<] (2) 3
V6 Q=30 €))] R/Q or R/S<1 (2)
R/Q or R/S<2 ¢)) 3

() =criteria(No. of points)
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75%09te 2 A% 17 1993(59.4%)°] Aot
Ay 73*—‘354 %PQ—‘% 73 Mo] z+z} 8y 3}

I M=
59 ollen, IS zZ+zt 134, 6ol Ht
AL 1L 61+ 10 Aﬂ IZ& 62+ 122 ¢t

of #xte] Aol AR o) Aol A
22 {o4e gArHTable 2).

Urokinase FojZ 9] ST #49] &2 IFolA 26
mm, [IZo] A 15.2mmZ 12 A fo8tA =i
urckinase o 3A|7EF o] ESTE IFo] 10.6mm,
I o] 12.2mm2 F 7ol f 93 o] 7t ko n
(p<C0.05), urokinase FoJ¥ 12A]719] ISTL 1F
o4 5.8mm, IIZo] A 8.8m o]Qom 2447439
ISTL Z}Z} 5.3mm, 7.3mmE Y7o 483
o2 fog zole QIAUTHTable 3). HAFA <]
ZSTol| gk 2+ Az o) ISTE Mo Wigof W3
(% change)E urokinase B3 3A|7+F o) 12&
592%, IIS 19.7% &2 13 A §-23}A W8 o]
W37t o, 12A ol 242} 77.2%, 42.1% &
A FTe FATGHOZ {3 zHolrt U]
ARLEo] ISTRAH Y 27174 Aol A 7IEe
2 33 12417 o} 2 urokinase £ ¥ 3417

Fol] oju] o] WMEg WHslE RS AolE
R (Fig. 1).

Table 2. Characteristics of patients

Group 1 Group II

Patients No. 13(40.6%) 19(59.4%)
Age(yrs) 61110 62% 12
Infarct site

Anterior 8 13

Inferior 5 6

Table 3. Changes of ZST segment and %ST segment
after urokinase

Group 1 Grpup 11
ST %ST ST %ST
mm(1.0mV) (%) mm(1.0mv) (%)
Pre urokinase* 260t42 —  152%19 —
3 hrs* 106120 408 122£1.7 803
12 hrs 58110 223 8.8t 0.8 579
24 hrs 53113 204 7312 480
72 hrs 71£1.7 273 6.9%t1.1 454
%ST=(ZST at each tiem/EST at pre urokinase)
meant S.E. * 1 p<0.05

Urokinase 3 2] CK B4 X+ I#0] 314.6%
120.21U/dl, 11i70] 234.2+ 71.11U/IZ FF7He] ¢
e Aole AN (p=0.55) Hi CKAE I
0] 2409.2+ 347.71U/dl, 11+0] 1445.5+ 280.41U/
diZ IZoA RfoAstA E%(p<0.05) Hixo)
S@E AJZHE 742 10.6+ 1.0A17F, 24.2+ 4.6 A|ZF
2 2(p<0.05) 1A RKoAsA Fol IFoA
CKEArt Z7Ed 4278 E49d(Fg 2.
QRSHFE urokinase T W E YA AAE
A A urokinse FHe QRS HFE
IFo] 7.2%, IIFo] 54708 1oz E¢o}
TARA LR F% Aol AT HAA QRS
AE4E 120] 6.533, 11F0] 6.00808 JA| FF
kel frejd Aole gith HYH9 QRS M

100+
= —&— Group I
E 80- —O0— Group II
g
& 60
)
L
g
£ 40
o
3
£ 204
® 4
O L] T A L o
pre urokinase 3 hrs 12 hrs 24 hrs
time
Fig. 1. Changes of %ST(summed ST at each time/su-
mmed ST at pre urokinase %) after urokinase
administration.
3000+
—&— Group I
3 —O— Group II
2
2 2000
T
g
g
§ 1000
S |
@]
0+ : — -
0 10 20 30

hours

Fig. 2. Peak CK and time to peak CK level after uroki-
nase administration.
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Table 4. Changes of QRS score after urokinase admi-

nistration
pre AQRS(predischarge
urokinase predischarge -pre urokinase)*
Group I 72%+09 6508 —0.69% 0.23
Group II 54%0.6 6.0£06 0.63+0.16
meantSE  *:p<0.05

Table 5. Predischarge coronary angiography

Total % Stenosis in
No. occlusion  Infarct Related Artery
Group I 5 0 66.7+ 8.0%
Group 11 6 0 86.7+3.3%
meant S.E.

ol A urokinase F4H e QRS HF9 Aold A
QRS(predischarge QRS score-pre urokinase QRS
score) v Idto] —0.694 02 7ZHASP o 1ITo]
063722 3|8 F7IIAUL ©] AQRSE P
te] BAAo R 9uQle Aol7b oj(p<o.
005) STE o] Z7]Z4AT FolA &L 429
A717F 22 S AARE 273 & 2o FAH(Ta-
ble 4).

e AxdeL 3299 FAF 1179 @Al
A AAEAR FABY 9] YH (% stenosis)
T IFNAE 66.7%, ITNAE 86.7% 2 T4
Yol HYou}h <}l FATHoZ {3
Aol AU THp=0.13)(Table 5).

i ot
FAATRNSE2 AgEe A9 40~60%
7F Hhol =37 A AbgEta ol YRR
1A Zkel Ui of] Algele Ao g3 A go}, coro-
nary care units(CCU) 2} 4 2]} 4% A A 7] (defibri-

llaior) o} g, WAGHAL Feizk FHYZF,

FEAY A &S FaATled ZA 98 R
o2 %edA AT 1 FAME 0FH 479
9] Aol A sweptokinase, tissue plasminogen
activatorg- & o] &3 M & 87} FA] A&
BENT TSI AR FrE FHIES
AR FALAALHE ANAEFF A7 E Aol
A gond0 FYQME FANZEAZTH

Atel| A urokinase F 9] FH LA Fo7F HHS)
HAth £ AFoM e F4ASENFT St
urokinase o F A5H ISTo] Z4dle A9t
A2 A718 dgsleR ez 4 QRS
A, CK 549 BEdd, s Hzgded 73
AMBE o JAYEE vlwdto 7HF AAH
oln] HjFY Hol FAZ A F U HAAEE
o] &3l ISTEAH W Tarl §d4sA F
AqAl AFRAY o]&8E F JUeTIE gotr7)
Aty £ AFE AP

1. STEES &2

A A& -2 urokinase Foj 3 12A17Hj o] T A 9]
ISTO] 25%0|3t2 A% 73$9-(% change=75)8
STEAS 2717442 B3 ed, ojde A+
o] A= urokinase F< 3A]7to]oll urokinase
o] ST 40% 744 AT e 27174 (ra-
pid resolution) 2 o3l ¥ A% A 5 H L3 A
-‘?—ﬂi continuous EKG monitoring& ©]8&3F |3
oA STEAEC] ZAFdx tA Agdte T2
STEAS] EAAE WFo] AL o] AL A E3h
A% AAFF A A (reocclusion) & 7] e
Aol Bk, ol AANLE FHE
A FAF B 55 ABF] Yoluke oz
BHagta QoD e ALHA FAF B
FEHol tFE Aog AAHE 12A0FE 7]
Fo2 A3en, AFE AVNERLRE ST
Ao 27IFAE FYA] 2734 o] AFA
Bold A& 12dtd FoHe) ISTY] 25% 714
242 ASE VFEeR ¥ AR FARE
B 1241 FojAde] ST 25%°|3tE
2% F& 3AZho] T e] ST 40% A3}
A3, o] ¥l I I 7he] #9]3 Ao & Ko
B AT STEE 271749 Role ddFe
f&3tcta et

Michell5& streptokinase % STEHo] 3~4
A|ZE Ft STEAS & W3yt dojuA] % ¢
A A7) (steady state) 742 9] STEAEQ] 3Hd&o] A
FAQA AMBF7E dojd o] 5.5+ 6.7mm/hour,
B A F A2 AFFA 1.0+ 0.8mm/hourE AFF Q)
A#FA] STEHo] WESFE Bof o] g STR
Aol W3yt ANBABRFYY MEAET R
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o ST,

Hackworthyg-ol] 2|3} 3} 73 Mo A 279
o5} FAAA Qlo] STEHE A7l #el o
o Ao Hushi o) B AFdMe
A R A7 Py M dzlo A STRHS] AR =
T G Aofrt g

ISTE A2 27]7H 43 [79] urokinase £ 7 o]
ISTE Aol 7] #AadtA 9L TETH fefsii
=, o9 ZI+= Netheland Interuniversity
Trial®Yol Al M3 ESTo] 1.2mV o] Y729 1.2
mV o3} dujEtt FALAAFAF FHYPH] 4
TEgo] A1 g AMgo] W AFE HAd
27, & 488y 55 o A9 A9 dX
e 27E Atk ol dvelM 4o ISTe
a-hydroxybutyrate dehydrogenase(HBDB) # 44
2987 39 FHE Jehlle] F44E A4F
oA E£ge Aol RYE wgde Ao
B339 2}, RentropE# von Essens-o] A48
ISTH WAEHe AR AAALE el
A3t HEHAFA FAY o B FAE
FE=S AFFPAT M2 getd A3 E BHAFo]
3596) 5E TSTEH O ¢34 A3 5AH S Jeof
FAE ofF WA g A(ES] AL ST
A 7] 747 dojdwol A 3RS QRS
score7} U] =1y ESTo] & 7o g Ho}, Netheland
Interuniversity Trial ] ZA3}9} o] 7o) &4ho
A9 Mot e % dHe89 aas
Roez Azt

2. CKEA E| X0 TEsHE AlZH

Onge FAANTANZE JFHoz EHo] &
= 27)d) CKAEARZE Hio] =3 CK
a7t 27145 S HAFS HHEFE80 U
A $AgE AL BHuda’) CKAA Ha x|
TEdte Ate AL HFAHA ANEZ o
Lxjolgttt. ¥ CKEAY A B4x WEF
Mg BEAste Ao 7718 ZAAR3e ol
A7ME olF F vH CK B fYFoz FM9
A718 BrtEA HAen olF Aloldle A
#BHo]l Ye HoZ HIAHM [FoA CKEAA
HuX7} gL AL AARE TH) AAFo 93
CKE A Z7|WEH o} &4we 429 ¥

A7t H& Aoz AN 4=} o] He AFE
g3 FFHA AR o]Fo] HE ® oF 13
AlZHdol CKAEAZE Hio) =adicha e 9l
AUTHSISIN, B o)A IFNA HF 10.6A] 7H
o] Anxo] SE3HL CKEA HIXE ¢ Eo}
%271 & (early washout) 9] A274& Hof o]de &
TET FAIS 278 BYow, 45E ISTEA Y
ot HLEHA 4% ARFE NG A
HEZ o]l8¥ F UL WHALE ANEe &
Zoltt. & ©E ZANEI oz v
A2 HA7 HE+E e advl g F&
ke A=

3. QRS HTH|

QRS H4E STH mapping® g7 AATE o
43 AZAMe] AVlE Bridted LAANE
o] &€ WHF9 dhtolrt. AndersonF ol o]3tH
Aol 29lo) wet 2tz Mizert daAn, F
B7RMT SAF 2~39Uel QRS H4o] W3t
dojuir 7 5~7Ld 7 A= F713HH, QRS H 9
Z7te HARE7H(increasing necrosis) & AJAFSHE
2702 4ed APY. Remir5S canineX 9o
A ZAAEAYFE 44T EH QRS A7t 718k 28
doll glojAE HudPop?). o] Fol 23 QRS
Aee FAANCAAYY 2.1d0) Yo =E3E
9% REH gade FARE Rusigoent),
QRSY ] Aae 239 75 L AFHE A Fo]
dojua grEx o] FEHn FAPFATY ¥
371 Butso] dojups Ao e Y. B
AT-olA ZSTE Aol 7124 FollA QRS F
g9 ZA7E doju}, AT AR AL 2 =
7131 EA R & AAbsteE AFHE Holo] ML
E4E B & AR, 27724 FolA
AL IsTel o HAAH vpR7FA 2 uroki-
naseod 49l QRS H47t T Eob HA 714
AT Edol Ad TollAM HEHA FAA o 2
A7 AFE AAMEFATH

4, UASYTH=

2 A7 urokinaseE T REF A A
BFER2RE S ANYA Ratded, ZYHd
9o PHT(% stenosis)7t AFAFE wrF e
AAHQ] AREZE o828 F g ANBEEH
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9ol Zx L3 (collaterla circluation) ] B X9}
AAE 23R ol Aol AAARE, ST
Aol 271747 doldol A HE P A= E
Baqrch

FRAATANTAA AR EY TFHU
e AABAFHY MEAARFAA Ak F4
A2 FANA urokinased] FAFAF YJoH
ISTE A9 §9 Zart AFAARR £ A7
BP0l AEZ FE37HE ol 7] 93t 327 <)
SRR AF @A A urokinase W T F
ISTEH WaE ARFE wFste b A
7 vl daAch

=

1991 3Q%E 1992 597bA] FPustm 2
o) YYsld FHMATEANFTo2 Aun
F4EEF 6A17o]ulol] urokinaseE o] &% ¥
LA EE e 329 (dAt 247, A= 8%) 9
#aloll A urokinase £ F Fo 12X ko]l F
o7 ISTE M9 25%©]3t2 7Aad I 43R
Re T2 ro] Hu CKAARS oo &
93 AlZE QRS o] st 3 HYdd AAg

¢

WEeHxgded ANBdEH FF Y= E ¥
w23k et
g o

1) 32 9 EH*J%XH;I
197 (59.4%) oj3loH,
o] 7} flAHp=0.6).

2) Urokinase o J Aol A STEH ] §(26.
0% 4.2 vs 5.2+ 1.9mm, p<{0.05)3} QRS F4(7.2+
0.9 vs 54+ 0.6%, p<0.05)E IZNA IFET} &
ofstA Eal, HYA HATNA QRS HeE
Gt Zolvt iAoy 1ol e FAsta nE
oA F7F3te] urokinase FoH B E YAl QRS
4] W3E(AQRS : —0.69+ 0.23 vs 0.63+ 0.16,
p<0.05) Fztell FsHAl Zol7b UA-

3) IZ oA IIF Bt} CKEA H A7} 3 31(2409.
2+ 347.1 vs 1445.5% 280.41U/, p<0.05), ool =g
3 AJZH(10.6% 1.0 vs 24.1% 4.6hrs, p<0.05)0] &

& 1393 (40.6%), I
F o2 AqRAe &

ol&HAl Fo}, ITAA CKAAVE Z7|WEHASE
4 4 AAh

4) 1199 xjojlA Heldo] HAAF HFEH
a4 29y SAEFe e AYBETH
Hate nFoA o A 38 RAT(66.718.0
vs 86.7+3.3%, p=0.13).

g E:

ol9} 2& Z#Z w|Fo] urokinase F4F ST
-9 AT uorkinase FH STEES ol
233 QRS score7} & FollA ©] =9, urokinase
Eo & 12417 oo Foj ISTR A Q] 25% o] 3
2 STEHo] 271748 Pl CKAL =74
&9 &£7& Holi, urokinase FHH ¥l
B9 QRS score7} AAslgow, B BAE H
Fzlo] He Aoz Hol AHrAte] STREZ7]
#at BHLHFAF BN AHAF 22 ¥
AL oo a7 wgste BAHolx v|HE
HQl §83 dAXNHEE AHEE £ v 4
Aot
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