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The Therapeutic Efficacy and the Bleeding Complications of Uroki-
nase and Alteplase in Patients with Massive Pulmonary Thrombo-

embolism

Jung-Wan Yoo, M.D, Wongyoung Kim, M D,, Chang Min Choi, M D,, Sang-Bum Hong, M.D,, Yeon Mok Oh,
M.D, Tae Sun Shim, M D, Chae-Man Lim, MD,, Sang Do Lee, M.D,, Woo Sung Kim, MD,, Dong Soon
Kim, M.D,, Won Dong Kim, M.D,, Younsuck Koh, M D,

Department of Pulmonary and Critical Care Medicine, Asan Medical Center, University of Ulsan College of Medicine, Seoul,
Korea

Background: The efficacy of several thrombolytic agents for treating massive pulmonary thromboembolism (PTE)
has been reported to be similar, However, the difference of the bleeding complications caused by two commonly
used thrombolytic agents in PTE patients is not well known. The aim of this study was to compare the therapeutic
efficacy and the bleeding complications between urokinase and recombinant tissue-type plasminogen activatior
(rt-PA, alteplase) in a Korean medical center.

Methods: We retrospectively reviewed the clinical data of the patients who were treated with thrombolytic agents
(urokinase and alteplase) because of massive PTE,

Results: A total of 40 patients were included: 16 (40%) treated with urokinase and 24 (60%) with alteplase. The
patients treated with alteplase showed a shorter duration of using vasopressor agents than did the patients who
were given urokinase, but the duration of mechanical ventilation, the length of the ICU stay and the hospital
stay were not different between the thrombolytic agents. Five patients treated with urokinase and eight patients
treated with alteplase died (p=0.565): One patient in the urokinase group and four patients in the alteplase group
died due to pulmonary thromboembolism. Bleeding complications after thrombolysis were observed in 3 patients
(7.5%) treated with urokinase and in 11 (27.5%) patients treated with alteplase (p=0.079). Major bleeding compli-
cation occurred in 2 patients who were treated with alteplase.

Conclusion: Urokinase seems to have fewer bleeding complications with an equivalent efficacy, as compared to
alteplase, in Korean patients who suffer with massive pulmonary thromboembolism.
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Table 1, Baseline characteristics of patients with thrombol- Table 3, Dose of thrombolytic agents in 40 patients
yse Patients Age Sex Agents Dose
Urokinase Alteplase i
n=16 n=04 p-value 1 62 F Urokinase 4,400 u/kg IVB, 4,400 u/kg/hr
IVI for 3 h
Sex (Men) 10 (625%) 9 (37.5%) 0.196 2 73 F Urokinase 4,400 u/kg IVB, 4,400 u/kg/hr
Age (year) 588+150 628+130 0331 IVI for 24 h
BMI (kg/mg) 23_8i4_7 24 6+37 0.731 3 71 M Urokinase 1,000,000 IVB, 500,000/hr
History of DVT 0 (0%) 2 (83%) 0508 IVI for 2 h
Surgery within 1 month 3 (188%) 2 (83%) 0373 4 50 M Urokinase 4,400 u/kg IVB, 4,400 u/kg/hr
Malignancy 1 (6.3%) 4 (16.,7%) 0.631 IVl for 24 h
Immobilization (>3 days) 8 (50%) 10 (417%) 0748 5 62 M Urokinase 4,400 u/kg IVB, 4,400 u/kg/hr
Dyspnea 10 (62.5%) 9 (79.2%) 0295 IVI for 24 h
Chest pain 5 (31.3%) 8 (33.3%) 1.000 6 58 F Urokinase 4,400 u/kg IVB, 4,400 u/kg/hr
Tachycardia 4 (25%) 8 (83.3%) 0.729 VI for 24 h
APACHE I score 152+86 183+109 0614 7 54 M Urokinase 4,100 u/kg IVB, 500,000
SOFA score 95+32 83+40 0453 IVl for 5 h
8 30 M Urokinase 2,200 u/kg/hr IVI for 12 h
rt-PA: recombinant tissue type plasminogen activator; BMI: 9 61 F Urokinase 4,400 u/kg IVB, 4,400 u/kg/hr
body mass index; DVT: deep vein thrombosis; APACHE Il VI for 24 h
score: acute physiology and chronic health evaluation Il score; 10 22 M Urokinase 4,400 u/kg IVB, 4,400 u/kg/hr
SOFA score: sequential organ failure assessment score, V| for 24 h
11 73 M Urokinase 4,400 u/kg IVB, 4,400 u/kg/hr
VI for 12 h

Table 2, Systolic/diastolic blood pressure and laboratory 12 61 M Urokinase 4,400 whkg VB, 4,400 ukg/hr

findings in patients M for 12 h
Urokinase Alteplase 13 54 M Urokinase 4,400 u/kg IVB, 4,400 u/kg/hr
=16 nops  Prvalue IV for 12 h
14 63 M Urokinase 4,400 u/kg IVB, 4,400 u/kg/hr
Systolic blood pressure 998+230 826+280 0,026 VI for 24 h
(mmHg) 15 77 F Urokinase 4,400 u/kg IVB, 4,400 u/kg/hr
Diastolic blood pressure 641+£158 5440+2006 0204 VI for 24 h
(mmHg) 16 70 F Urokinase 4,400 u/kg IVB, 4,400 u/kg/hr
pH 743+010 732+018 0143 IVl for 24 h
PaCO, (mmHg) 365+138 334+90 0.658 17 68 F Alteplase 80 mg IVI over 2 h
PF ratio 1934+£1197 2212+1120 0493 18 73 F Alteplase 80 mg IVl over 2 h
BNP (pg/mL) 6118+5310 5896+5587 0849 19 67 F Alteplase 100 mg IVI over 2 h
Troponin | (ng/mL) 080+157 085150 0.881 20 74 F Ateplase 100 mg IVI over 2 h
D-dimer (ug/mL) 201+383 161x145 0.709 21 57 F Alteplase 10 mg IVB, then 70 mg
VI over 2 h
PF ratio: PaO,/FiO,; BNP: B-type natriuretic peptide. 29 35 M Alteplase 10 mg VB, then 90 mg
VI over 2 h
23 68 M Alteplase 100 mg IVl over 2 h
2. QA ZAH RckAZd g9l kR AAL 24 83 F Alteplase 50 mg IVl over 2 h
25 67 M Alteplase 50 mg IVl over 2 h
Ak FA) s8TSo] 71 B3 Z24Fo|tH(Table 1). 26 73 F Alteplase 10 mg IVB, then 70 mg
B 7] ek urokinasest: 99 mmig, alteplasew 27 69 F Alteplase 8|g/| n?g:e|r\/|2 oT/er 2h
82 mmHg= alteplasesollX] f-oJaHA| W3tort, Fat o] 28 51 M Alteplase 10 mg IVB, then 90 mg
$7] ke T 7kl fo)@ Aol lThTable 2), VI over 2

29 65 F Alteplase 10 mg IVB, then 90 mg

2 9] FUFIRAEA 3], ATEL A, BNP, D-dlim-
IVI over 2 h

er 5& F wxtoll ApolE HolA 3ttt

[VB: intravenous bolus; IVI: intravenous infusion,
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Table 3, Dose of thrombolytic agents in 40 patients
(Continued)

Patients Age Sex Agents Dose

30 31 M Alteplase 100 mg IVl over 2 h

31 46 F Alteplase 50 mg IVB, then 100 mg
IVI over 2 h

32 67 F Alteplase 100 mg IVI over 2 h

33 74 F Alteplase 100 mg IVl over 2 h

34 51 M Alteplase 100 mg IVl over 2 h

35 60 M Alteplase 100 mg IVI over 2 h

36 75 F Alteplase 100 mg IVl over 2 h

37 65 M Alteplase 100 mg IVI over 2 h

38 49 F Alteplase 10 mg IVB, then 50 mg
IVI over 2 h

39 64 M Alteplase 15 mg IVB, then 85 mg
IVI over 2 h

40 75 F Alteplase 100 mg IVl over 2 h

IVB: intravenous bolus; IVI: intravenous infusion,

Table 4, Duration of mechanical ventilation, intensive care
unit, hospital stay and use of vasopressor

Urokinase Alteplase
n=16 neos  Prvale
Use of vasopressor 86+73 35+39 0.045
ICU stay 97+95 6.7+88 0.181
Hospital stay 201+£189 185+155 0.751
Mechanical ventilation 129+117 791102 0384

Data are presented as days.
ICU: intensive care unit,
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S92 34 7ol et}
°] 79+ urokinasew 7 0(45.8%), alteplases™ 168
(66.79%) 010}, FA| FH == urokinase®] §7F 3 84
L 4,400 unit’kgE 108 o5t FAKSEL, 4,400 unit/
kg/hrZ 12~ 24417t FoF x|&# <] Adl FQlo]H alte-
plase 10 mgS FAF ¥, 90 mgs A&ZQ0 AW ¢
T 100 mg A&AR] Flog? Bloli ool up=
ol
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Table 5, Duration of mechanical ventilation, intensive care
unit, hospital stay and use of vasopressor (only hemody-
namically unstable)

Urokinase Alteplase
n=7 et Pvale
Use of vasopressor 843+7.83 37+31 0.118
ICU stay 10.7+91 78+105 0211
Hospital stay 204+152 210+180 0799
Mechanical ventilation 16,0127 78+105 0364

Data are presented as days.
|CU: intensive care unit,

Table 6, The number of therapeutic response, in-hospital
and pulmonary thromboembolism associated death

Urokinase  Alteplase

Total n=16 =24

p-value

Therapeutic success (%) 10 625) 17 (70.8) 0,581
In-hospital death (%) 5 (31.3) 8 (33.3) 1.000
PTE-associated death (%) 1 (20) 4 (50) 0.565

PTE: pulmonary thrmboembolism,

a1, alteplasesollA = 16“ﬂ(66 70004 FHH g3 A}
|31k, YA 7988 50~90 mg?] alteplaseS Fo
ket

Urokinaset 169, alteplase 24™80llA, 5UA] ARE7]
72 alteplasesrollA] Hit 3,542 urokinases™ 8.6Y4E.
1;} Frofal ©EE ) 0K (p=0.045), S1FEF7] H& 7]

7F, Z3A A 71z 2 AR HY 4Y 7R Soli=

FoJ3k xfo]E Ho|x| IQItH(Table 4), dstdo =z &
SFA3} urokinases™ 7', alteplases™ 16782 H| 18}
o], FUA ARTIZE, QIFEE7] H871RE F8AH ¢
A 7R B A Bl A 7R Fefgh xfolE Hol
A eEIcH(Table 5),

Urokinase 1078(62.5%), alteplasest 1778 (70,8%) 9|
Al A8 REgo] AL F wxE gt AbolE YISk
(Table 0).

FHY 893 AL83) urokinases™ 129 = 89H(66.7%),
alteplasei‘ 169 5 139(81.3%) A A= ¥kg-<] U
A, frejgh Aol BolA] Bhrh(p=0.418). HE3a
Hol| ¥h-g-o] $IAH urokinase 24, alteplasest 1759

A T4 AFE AT o] F alteplasew 175 l|A]
2 T 24478 ool APEEFSIaL, urokinasew 28-S 3]
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Table 7, Number of patients with bleeding complications

Total Urglj?gse AILe:pQIise p-value
Total 3 (18.8%) 11 (458%) 0,079
Major bleeding 0 2 NS
Cerebral hemorrhage 0 1 NS
Compartment syndrome* 0 1 NS
Minor bleeding 3 9 NS
Gum bleeding 1 2 NS
Hematuria 2 2 NS
Epistaxis 0 1 NS
Central line insertion 0 4 0116
site bleeding

NS: not significant,

*Compartment syndrome at right upper extremity was devel-
oped due to the bleeding at the initial arterial puncture site in
the emergency room,
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