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Comparison of Two Methods for Heparin Sensitivity; Activated Partial
Thromboplastin Time Assay using /n vitro Heparin-spiked Sample and
Anti-Xa Assay using /in vivo Heparin-treated Sample

Bon—Kyung Koo, Eui—Hoon Kwon, Kwang—Hyun Ryu, Jae—Won Yun, and Hee—Jin Kim

Department of Laboratory Medicine, Samsung Medical Center, Seoul 135-710, Korea

The monitoring of heparin therapy is using almost aPTT assay. This study is compare to estimating
aPTT therapeutic range using in vitro heparin—spiked sample and aPTT therapeutic range using in vivo
heparin—treated sample, Normal pooled plasma was collected from 20 healthy representative individu-

als. 11 concentration of heparinized plasmas from 0 U/mL to 1.0 U/mL at intervals of 0.1 U/mL made

by addition of heparin to normal pooled plasma were measured aPTT. The aPTT therapeutic range was

performed through correlation analysis between heparin level 0.2 to 0.4 U/mL and aPTT. 30 plasmas

from patients on heparin therapy were measured aPTT and anti—Xa activity, The aPTT therapeutic range
was performed through correlation analysis between anti—Xa activity 0.3 to 0.7 U/mL and aPTT. The
aPTT therapeutic range corresponded by heparin level—vs—aPTT value regression analysis was 60,7 to

102.4 seconds. The aPTT therapeutic range corresponded by anti—Xa activity—vs—aPTT value regression

analysis was 85.3 to 147.5 seconds. The validation of heparin sensitivity using in—vitro heparin sample

was not considered. The establishing aPTT therapeutic range is recommended anti—Xa activity using

in—vivo sample,
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(CAP, 2004; CLSI, 2008).
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um injection 1,000 U/mL, F2]A|F, St o 2 FJEFE
ZFel 0 U/mLE-E] 1.0 U/mL7bA] 0.1 U/mLA 852l A7}
st 1 FEE FeAA 11709 AAE FHIsHIE 1,000
U/mL 8 9kelE 100 U/mL | 9hel §-H o2 whE7] 9fs) 3
T 10 gl A 90 s EFAIAA 1:10 vl &=
B28kiet. 100 U/mlL &9k %5 1 U/mL 3|9k 5%
£ Z+= heparinized plasma®Z ¥HE7] 98] 100 U/mlL 3
AN 1 w3 AFEFEE 9 uls EFAFT. B
& alutd FEE 7] 918k 34 HAb, AAE 7= A4
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2PTT ZAR= 4A17F ol el 5351900 STA-R EVO-
LUTION(Diagnostica Stago, Asnieres, France) AlF&-g-3l3-

2712 AR89}, A2k STA—R EVOLUTIONT} 72+-& A

Table 1. Mixture ratio of heparinized plasma and normal
pooled plasma

Heparinized plasma  Normal pooled

Heparin leve (U/mL)

(ul) plasma (uL)

0 0 500
0.1 50 450
0.2 100 400
0.3 150 350
0.4 200 300
0.5 250 250
0.6 300 200
0.7 350 150
0.8 400 100
0.9 450 50
1.0 500 0

ZALo] A|#E 0 2 STA—PTT AUTOMATE, 0.025 M 93}t
9] STA—CaCl,, #2]& 22l STA-COAG CONTROL, %53
%41 COAG NORMo| ARE-E| (L}, aPTT AALS] S8 )=
clotting W o] aPTT 4157 $1& 180% ¢4 50022
AFNAN 117]9] s tiste] 242} 284 S5k,
st F=e} aPTT #1e] Ad3Tl= AT E o] MedCale
11.6.1 (MedCalc software, Mariakerke, Belgium)S AR&-3}
of xZo|| dutel FE9} yZ=ol| aPTT Fo 2 A 3| HEA
< TSItk aPTT Ftgke] 1.5-2.58 ¢ e gal= aPTT
o] Azt d ot =g T, dl9 $ % 0.2—
0.4 U/mLel| |"3l= aPTTY] A EH Y} aPTT ratioS -
skt
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citrate &7l &3 AL 3,500 rpmellA] 1087+ YA A
st ¢ A3 g FeEkelt.

Anti—Xa FAAR= 4AIRE ool = en] STA-R
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Table 2. aPTT and aPTT ratio according to heparin level

Heparin level

U/mL) aPTT (sec) aPTT ratio
0.0 351 1.0
0.1 43.8 1.2
0.2 60.7 1.7
0.3 82.6 2.4
0.4 102.4 29
0.5 123.0 3.5
0.6 146.6 42
0.7 177.4 5.1
0.8 218.9 6.2
0.9 247.8 7.1
1.0 284.0 8.1

thFig. 1). A2l aPTT Higke] 1.5-2.58)¢l s|33l=
aPTT?] dutel A 8H )= 52.7-87.8%0]aL, o]d| 3}
£ 39 F=E 0.16-0.30 U/mLol it} &A= A7 3
& BE 0.2-0.4 U/mLoll 3j@3H= aPTTe] X|2H9E
60.7—102,4%0]aL, o] s|Fd= aPTT ratior= 1,7—2.99]
At
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Fig. 1. Regression analysis for activated thromboplastin time
Vs heparin level

2. Anti—Xa ZALol[A12] szl X[ 2H 2| 4

32t X 5520 30709] AR el aPTT9} anti—Xa BT
S84 A& Ao AtH(Table 3). aPTT9} anti—Xa 274
=ote] A ARNE FA FAAFTE 2059022
UstoM(Fig. 2), aPTT #t%} anti—Xa 452 422
y=155,6x+38,640]%Jt}. Anti—Xa &A% 0.3-0.7 U/mLo|
3Gl aPTTO] A2 H 9l5= 85.3-147.5% 0|3t}
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Fig. 2. Regression analysis for activated thromboplastin time
Vs anti—Xa activity
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Table 3. Comparison of activated thromboplastin time and

anti—Xa activity

Test aPTT (sec)

anti-Xa activity (U/

mL)
1 46.6 0.10
2 80.2 0.18
3 91.7 0.32
4 91.1 0.31
5 82.7 0.42
6 09.1 0.41
7 68.1 0.26
8 03.6 0.18
9 77.4 0.33
10 122.2 0.43
11 1111 0.28
12 102.3 0.37
13 122.3 0.55
14 82.9 0.19
15 189.8 0.66
16 92.1 0.23
17 74.8 0.24
18 72.5 0.34
19 64.8 0.10
20 111.4 0.41
21 93.5 0.55
22 65.7 0.24
23 50.3 0.15
24 73.1 0.23
25 89.2 0.25
26 063.3 0.14
27 76.0 0.17
28 68.8 0.15
29 77.8 0.35
30 54.6 0.26

2%

dshele Alvle e Edv) vhekate] HHgt 4
Ao 2 A4 gIth(Hirsh %, 1976). aPTT=
FHEE Basu 5(1972)0l] 23 47

a
o g2 AgEo]A] 3 It} Chiu 5(1977)-& protamine -
tration {0 2 3¢l F= 0.2—0.4 U/mL HY7} A A8
3L, Hull 5(1990)-& anti—Xa A= 9|3+ 0.3—0.7 U/
mL7} gold standard2 A A&}, o] 3 ofe At 9
s A ZAF aPTT Alpuict st dol] thst W7her} ohoF
37] wiiZol| 3FH A5H S A48t A2 AV U=
o] A|&2 o 2 H A H I Brill-Edwards 5, 1993).

Brill-Edwards 5-(1993)-2 protamine titration WHO 2
Fute F% 0.2-0.4 U/mlE anti—Xa SAEZE 0.3-0.7
U/mLE tixE 5 dokal AAskaet, WM E 4 5
(2000)0] aPTT Alefe] vl XS 915 G| A= ofof
slth= Bl 9Ido} 20043 CAP (college of american
pathologists) X &= aPTT AleFo] A|ZAluc) & ghel &4
o gk WIFErE ©27] vl anti—Xa HALR AH
aPTT 352 AH7FeE AS Barskal JTHCAP, 2004; CLSI,
2008),

B AFolA Aol dllatdl Eekst AdEFEtS
B35k aPTT Aol o] slabd X5 9ot &gt
Ql At S ARESF anti—Xa AAFlA o] 27
= 2pol & B alnt. Al QoA s at E9hsh A
AREgE AN = S 3t FEe} aPTT #43]
= 17=0.97401%1, 3198l 5% 0.2—0.4 U/mLo]
aPTTY] X EH 9= 60.7-102.4% 0]}, &l=ta
2 s AREE AHAbAME anti-Xa BAE 0.3-0.
U/mLe} aPTT 3] A5 r=0,5960]31 0.1 o]= 7]&
33} 2 2oz} Al Yo Brill-Edwards %5, 1998; 71
= 2000; CAP, 2004). B3} anti—Xa 4% 0,3—0.7 U/mL
o sah= aPTTe] A SR $1= 85.3-147.5%0| Tt
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