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ABSTRACT

Background and Objectives[] Standard unfractionated heparin (UFH) has long been used to prevent death
and myocardial infarction in patients with acute coronary syndrome and acute occlusion undergoing
percutaneous revascularization. However, UFH binds to several plasma proteins, platelets, and endothelial
cells producing a highly variable anticoagulant response. In contrast, Low molecular weight heparin LMWH)
exhibits less protein binding and provides more predictable anticoagulant response with reduced need for
patient monitoring and dosage adjustment. The purpose of this study was to assess the anti-Xa activities of
LMWH in Korean patients with acute coronary syndrome after recommended dose for caucasians and to
determine an optimal method of administration of LMWH. Materials and Methods[] Twenty five patients
with acute coronary syndrome were enrolled and allocated to five separate groups (5 patients in each group)
by types according to molecular weight CMWH (A)J molecular weight of 4500 daltons, LMWH (B)O

molecular weight of 6400 daltons) and methods of administration (Group 1A and 1BO Subcutaneous and
subcutaneous injections (SC-SC), Group 200 Intravenous and subcutaneous injections (IV-SC), Group 3A and
3B0 Intravenous, subcutaneous and subcutaneous injections (IV-SC-SC). Five groups were as followsO

Group 1A LMWH (A) 1 mg/kg SC every 12 hours, Group 1B LMWH (B) 100 IU/kg SC every 12 hours,
Group 20 LMWH (A) 1 mg/kg IV bolus and 1 mg/kg SC 12 hours later, Group 3A0 LMWH (A) 0.5 mg/kg
IV bolus, 3 hours later 1 mg/kg SC every 12 hours, Group 3B LMWH (B) 50 IU/kg IV bolus, 3 hours later
100 TU/kg SC every 12 hours. Anti-Xa activity was measured by amidolytic assay method (Rotachrome,
Stago, France) in 555 samples from 25 patients. All the data of anti-Xa activity in each group were plotted
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along the sequential time and mean values of them were analyzed by Wilcoxon signed rank test. Results(] 1)
The anti-Xa activity (mean 0.6216% 0.238 TU/mL) of LMWH (A) was greater than that of LMWH (B)(mean
0.2587+ 0.1709 TU/mL) in the conventional SC-SC method (p<0.001). 2) The anti-Xa activity of LMWH
(A)(mean 0.6203+ 0.2383 TU/mL) was also greater than that of LMWH (B)(mean 0.468+ 0.2428 TU/mL) in
the IV-SC-SC method (p<0.001). 3) More rapid and effective anti-Xa activities were achieved by IV-SC-SC
method compared with conventional SC-SC method. Conclusion] This study suggests that immediate
achievement and optimum maintenance of anticoagulant activity can be accomplished by IV-SC-SC method
rather than conventional SC-SC method in patients of acute coronary syndrome. (Korean Circulation J

2000530(3):271-278)
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later LMWH(B) 100 IU/kg SCthen SC every 12
hours

00 OO0 ODoOoOoooOooO oooo ooooo
6F0 DO0O0O0O 0000 Group 10 Group 2000
0000 OoooO oooo, oo oo o 300, 10
0,200,300,400,500, 700, 900, 1200,

Korean Circulation J 2000,30(3):271-278



ooo 0o o sod, 100, 200, 304, 400, 50
o, 700,900, 12000 0 00000 OO0 190
0 000 000ooo Group 3000 OOOO OO
U0 ODooooo, oo oo D 154, 304, 450, 1
g, 200, 300 0 00 oboo g 1sd, 3o0,
450, 100,200,300,400,500, 700,900,
1200, 0 00O 0000 O 104, 200, 300, 40
0,500, 700,900, 12000 OO 2700 OO0
goooo.

Anti-Xa E4ZZA

0.129 molel trisodium citrated OO0 OO0O0O
000 000 O 300 OO0 000 1,500 gdo 15
00 O00000 D0oo0oooo oooo -7o0
0000 OoOoooo. Oooo oo s7ooo oo o
anti-Xa 0000 O0OOO0O OOOOO. Anti—Xa
0000 000 (amidolytic assay)D Rotachrome
(Stago, Asnieres, France) 100 OO000 STA(Sta—
go) 0000000 00000.Y 00 00000 O
0000 000 0000 o000 oog oogo
0000 (Hepanorm, Stago)d O OOO0.

2 A

00 000 0oz o00b0oo oooooo o o
00 000 Kruscal—Wallis testd OOO0O0 pOOd
005000 OO ODOOoooD Ooo ob oboo oo
000.0 OO0 OO0O000 000 anti-Xa O0O0O
O Wilcoxon signed rank testd] pdO 0.05000
00 obooob boo oo ooo ooooo.

2 x

0000 4500 daltonsd OOOO OOOA)D 12
00 0000 00000 0oO Group 1A0O OO
anti—-Xa 0000 0.6216+ 0.238 IU/mLO OO0
6400 daltons] 0000 O0OO(B)J OO0 Group
1BO 0.2587+ 0.1709 IU/mL OO OO OOOOO
000 000 000 (p<0.001). Group 1A00 300
O anti-Xa O00O0O0O 0.246+ 0.086 IU/mL 1000
0.426+ 0.1092 IU/mL 2000 0.652+ 0.0746 1U/mL
3000 0.68+ 0.0734 IU/mL 4000 0.7+ 0.058
IU/mLO O00OO0 000000 s000 0.646 +
0.0734 IU/mLO OOO0O 0000 120000 0.366
+ 0.057 IU/mLO0 OOOO00O0 O OO0 00 300
00 00O o.618+ 0.148 IU/mLO OOO0O 3000
0.93+ 0.084 IU/mLO OO0OO OO0 O 12000
0.538+ 0.102 IU/mLO OOOOO. OOO Group
1A000 00000 000 ooooog.300.7 W/
mL)O 00000 0O 00 0000 0000 ogo
O 0 1000 000ooFig. 1).

00 0000 6400 daltonsD OOOO 0OO(B)
0O 00O 00000 000 Group 1BOOO 3000
anti—-Xa 0000 0.1+ 0.082 IU/mL 1000 0.192
+ 0.1361 IU/mL 2000 0.296+ 0.179 IU/mL 30
00 0.346+ 0.191 IU/mLO OOOO OOOOOO
4000 0.342+ 0.203 IU/mL 5000 0.322+ 0.161
IU/mLO OO0 00000 120000 0.074+ 0.080
IU/mLO 0000 O00O000 O 00 00 3000

0 OO 0.284+ 0191 IU/mLO COOOO 3000

Table 1. Characteristics of the study patients

Group 1A Group 1B Group 2 Group 3A Group 3B B

(nO 5) (nO 5) (nO 5) (nO 5) (nO 5) value

Age 55+ 7 58+ 8 59+ 10 58+ 6 60+ 9 NS
Height (cm) 1612+ 7.2 167+ 6.8 169.4+ 9.4 163.8+ 6.1 166+ 7.7 NS
Weight (kg) 648+ 11.6 69.4+ 5 70+ 9 65.4+ 4 67+ 9.8 NS
Body surface area (m?2) 1.7+ 0.18 1.79+ 0.09 181+ 0.14 1.72+ 0.08 1.75+ 0.15 NS
BMI (kg/m2) 247+ 2.2 249+ 1.5 244+ 3.1 243+ 1.1 242+ 2.4 NS
Cholesterol, mg/dL 202.4+ 25.1 198+ 28.8 168.6+ 47.5 180.2+ 58.1 1778+ 22.6 NS
Triglyceride, mg/dL 167+ 46.3 195+ 102 107.4% 182 1188+ 63.7 1458% 524 NS
HDL, mg/dL 51.2+ 19.6 43.6+ 4.8 428+ 14.] 35.6+ 5.6 4249+ 9.2 NS
LDL, mg/dL 117.8+ 322 1154+ 16.1 104.3+ 40.6 1208+ 455 1062+ 14 NS
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Fig. 1. Anti-Xa activity of Group 1A and Group 1B.
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Fig. 2. Anti-Xa activity of Group 2.
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Fig. 3. Anfi-Xa activity of Group 3A and 3B.
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