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The coagulation factor activity compared two groups of the lower 10% (29.1~30.9 sec) and the
upper 10% (38.0~41.9 sec) of the normal reference range of aPTT. The aim of this study was to
investigate the influence of sex, age, and ABO blood type on coagulation factor activity. There was
significant difference in the activity of the coagulation factor assay based on age. The VIII (p
<0.0001) and IX (p=0.0050) in the lower group of samples from those over sixty years of age is
higher than from those under sixty. In contrast, XIl (p=0.0285) for samples over sixty was lower
than for samples under sixty. While in the upper group V (p=0.0219), VIII (p=0.0005), and IX
(p=0.0014) for samples from the over sixty group was higher than those under sixty. In the case of
activity of coagulation factor between O and non-0O blood type, VIII (p<0.001) activity of the
non-0 blood type was higher than that of the O blood type in the both groups. The XIl (p=0.016)
activity of non-0 blood type was lower than that of O blood type in the upper group. According to
the multiple logistic regression analysis, when other variables are under the same conditions
between lower and upper groups, there is a strong possibility for the lower group when activity of
V (p=0.001), VIl (p<0.001), X (p<0.001) and XIl (p<0.001) is increased. Furthermore, there is
also a strong possibility of upper group when activity of Il (p=0.004) and IX (p=0.012) is increased.
However, no significant difference in between sex, age and XI was observed.
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of) & aho] A /g 21 A AT WA 2o BAAIE dar 4
WSS &, Z o] 2 A stell St 343 E

A sl= 1 o|tk(Shetty 5, 2003). EHEAA 2= kaolin,
ellagic acid, silica, celite 50| AFH+-%™ XIIQ1AF, HMWK (high
molecular weight kininogen), prekallikrein -2 2 S}A| 7 4]
el g =0l Alake gt

Al efol| sEFHE Q1A A o] /g o] Azt DebA HARS] viIZE
L7 epeFslr] wfstol] AARFA ket CLSI (Clinical and Laboratory
Standards Institute) A& of| A B}o] A4 Za12] HelE A7 st
of o} RITH(CLSI, 2008). AAA Ol A AP H]F A2k aH HAL
o] A& AFstolof o, st Hof Sle HE A= 1
T ofg] HAL Q& 4 o2 AAM O S of gk arx] A
Aol & I g 5ltHRoss &, 1980).

A= BN O] aPTTRF B RS AAF DAY &= AL
A& Mean+2SDH 95 W29} o]-8-8of A8 A K Table 1)
(Jang -5, 2010). Y5 FA-GIRIA] Tw= A, A% 3
ABO €Y 5of wj} tha: Aol 5 Hol= 21 0.8 Halx o] itk
(Gill %5, 1987; Souto %, 2000; Favaloro 5, 2005).

AR 7P S STekA A=A Sl
aPTT S70l| glofAl eh=i¢12] A3 1ol Al A X €] aPTTE ©|
O GA-G IR DA T F7E7} vl BE3E Aot o9 o]

Bolg AN F A

O

got gof
E AAX 9] aPTT Ao W2 FHL 71012159] A w7} %}
o] Koi=2] B7sl7] $lel] aPTT x| 3l 2(1 ~10%)2
e 201~100%)° == HAIE o1-8-8to] BA-SIRIAH,
V, VIIL IX, X, X, XII 2 £ 2 2A3l0] HolS 121259] 43
BES AFoRaLAL SRl 112 247 D oSAIAe] Bt
38, 9% 3L ABO BN Y SollA FAH 08 foldt Afo] & K
oli=A] Tkt A} Bkt

Table 1. Reference value of normal adults*

ltem Reference value Units
aPTT" 29.1~419 sec
Factor 11T (N=136) 77~121 (99)' %
Factor V! (N=136) 81~160 (113)* %
Factor VIIIT (N=371) O type 55~150 (93)* %

Non-O type 77~205 (130)*

Factor IX" (N=137)  67~154 (97)° %
Factor X (N=137) 69~126 (98)" %
Factor XIT (N=137)  59~138 (99)' %
Factor XIIT (N=137)  48~177 (80)° %

Abbreviation: N, number of individuals tested; aPTT, activated
partial thromboplastin time.
*Samsung Medlcal Center,
distribution, *Median, HN\ean

"Nonnormal distribution, *Normal
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AHprotein, albumin, asparate tran-
saminase, alanine transaminase, gamma-glutamyl transferase),
AZTAAE) F771 9= Aoleh. C-uHSAIEHIA(C-reactive
protein, CRP)#} At 25 (absolute neutrophil count, ANC)
£ 9aHE dgels ARANE B4 ok,

aPTT AAFET} 3 29.1~30.9 secS 33t 2, 38.0~41.9 sec
ST F 0= A ofgte] Z4zre] EA-SARIARRIL, V, VIIL IX, X,
X1, XI55 S0}, 240 Bt S e st =
22378} A3 2 2147 O & LRSke] Z17F X4 2007 oo
Hr i e e LR R RERRLERE S
IFSFHCHSMC IRB 2011-04-064).

2. ST
W §712E FAARtESe] F3TAZ W §/1BD

Vacutainer, Becton Dickinson, Franklin Lakes, NJ, USA)S A&
stglon, g7]9= 0.109 mol/L (3.2%) FAAFFEE©] 0.3 mL
S01%00L G 2.7 mLE QH k] FAANIEFI A2 vzt

1:97} B =5 Al zEolglh, FAATEFS GHG A w
o] o] 8-E| 1 gl=t| 11 o] 18 B A ERS T2 3014
of vall @A W Zgol &3} A48 Aol B SRRl
VR VI S 21RIARE & o] PASHAl 5214171 7] wiito]ct.,

B A A= WG - 4A1ZF o] o] ALARE HATE Aol
Zehsldon AlLofA 2,330 GEER 1087 PAlEe] 3] &
& 28] AA SIS AL EA2 Agste] —70°Ce]| Haget
k.

aPTT 42 PTT Automate A]2KDiagnostica Stago SAS,
Asnieres, France) 2.2 #AMHH] & STA-R evolution AFs-$-115
417](Diagnostica Stago SAS, Asnieres, France)S ©]-8-3}%t}.
GHS AR A ARG Al HA G2 Qe Az o=

AR LV, VI IX, X, XI, XIS AlAS Az @4l
STA-deficient II, V, VIIL, IX, X, XI, XII (Diagnostica Stago SAS,
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France)°] o™ HA47]5-2 STA-R evolution AF5-2-115-47]
(Diagnostica Stago SAS)< o|-§-st¢ict. EH-3-a191} VIII, IX,
XI, XII+= STA-CK prest (Diagnostica Stago SAS, Asnieres,
513, AR, V, X2 STA Neoplastin
CI Plus (Diagnostica Stago, Asnieres, France)& Aol 74
*],Oﬂr,} aPTTE LH L_/v]ﬁEQ]_ 4&2}22 {jxﬁ ]’“: }\]_tﬂ—tﬂo]

France)E A

7] wfizell Q1A RE S0k VIIQIAF 24 % 2412 HiAst
At
GG A AAke S-S ol &sto] AAFsteIct &
Ao} BE F 4 500 pLA 247100 ol BAGILUA Z2te| &
AEE S oH, B eI IR BAEE
0 % 310 Jog-log “Le| LS o] & A HAE(%) & FEAISHAT.

Coag Control (Diagnostica Stago, Asnieres, France) A4 9 H]
B =T AR AR Al vk S Ao} S e E
Alg5kSiet.

3. M=EEy

%741%’_— A1-2- PASW version 17.0 (SPSS Inc., Chicago, IL, USA)
< o] &SItk ot A5 Y 0] vl A of Fof whet

T-test T+ Mann-Whitney test® £451% 0 H41A] o] H =
Shapiro-Wilk test® HA o}t

ARFEAE 514 ool ufe} wlofs ARG B 2 ofg)
AR LA onl oA, 518
el pgtel 0.05 viRkel 739 AR o
sheiet,
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Z4AIK] aPTT A7l =2 513t % 2231, Aok % 2141 ©]Sict
B3 20 A FRl= 11798(52.5%), A= 10678 (47.5%)°1 .2
o, AR 20| A WA= 9375(43.5%), A= 12178(56.5%)°1 %1
o} 7 2EEE A% 604 vRk} o]y o & SRSt ook =
oA 60A] t]eE 160%(71.7%), 604 ©14F 6318(28.3%) 0112
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ot Zo A= 0% EAgo] 7MWk S B elo, Aot Zof
A= 09 daglo] 71 =2 ule S B elr) 1181 09 doy
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ol ‘zit}(p<o.oo )(Table 2).

Table 2. Demographics of the control individulas with lower
marginal (LM) and upper marginal (UM) aPTT

Group LM Group UM

(N=223)  (N=214)  Pvale

Gender 0.0595
Male 117 93
Female 106 121

Age 0.0064
Less than 60 160 177
More than 60 63 37

ABO group <0.0001
A type 80 56
B type 83 50
AB type 32 20
O type 26 81
Missing value 2 7

O and Non-O group <0.0001
O type 26 81
Non-O type 195 126

Abbreviation: N, number of individuals tested.
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Mann-Whitney test= Al 255+
1= p=0.0062, V= p<0.0001& ¥ o] T 15 7+o] -0t X}
o5 &9l s}t 119} VE Al 9]t L 2] T1557F Mann-Whitney
test Aol A AF, previous aPTT, aPTT, VIIL, IX, X, XI, XII&=
+ p<0.0001& Bof 5 715 11| #-of2t Aol S SOkl
ASFEARE E-83 C-HH- A (p=0.4516)3} Ao 2%
T(p=0.1195)= F A 7F9] {203 Apoli= giSitHTable 3).

3. 87t
Slot 23} AFSE Z7bol| LEHE T2 W S0 pio] TUT

T2 A AR AR Ayt Al A, XIE AL YA 11

(p=0.004), V (p=0.001), VIII (p<0.001), IX (p=

<0.001), XII (p<0.001)| A= 813t Za1} AFSE 271 2] 3t %

o7t i

—aé?‘i#i SR EZ 1R, A S 005 2o,
T U TG A oS 15, G4& 028, AFolA

= 604 nvhE 12, 60A] oA 008 I8t 3| AA 7}
OK(+)2J3AI91 V, VIIL, X, XI19] B4 =71 57t slet 2 715
Aol =1 v 2 3] FAI7F (e FAR I, IXe] A=}
7V AR 2 7RsAo] =t

olr

Walds $A1#= & 458 A EsHd XII VIIL X, V, 11, IX9] <=
O 2 UG 4 glon o] glo] 45 drgo] Arkal & 4 §lrt
Nagelkerke R At 0.8292A4] thg2A A D] F1E-4] A3t
82.9%2] A= UL ltK(Table 4).

NE A sl A C-ukeAd e 0.3 me/dL oot
PEFT4 5 7F7.5 % 10%/ul v]9HelS 2ol gl on o] ¢

3

S4Bk 23t Attt

=t
=

k=

aPTTAAH Hlokel o] oRze] mjg g, 4

A, ST/ BT AR ol

Table 3. Factor activities of the control individulas with lower marginal (LM) and upper marginal (UM) aPTT

Group LM (N=223)

Group UM (N=214)

pvalue
mean+2SD mean=*2SD

Age* 54+10 49+12 <0.0001
aPTT (sec)* 30.1+0.5 39.4+1.0 <0.0001
CRP (mg/dL)* 0.04+0.14 (N=222) 0.04%0.43 (N=212) 0.4516
ANC (x10°/pL)* 3.02+1.29 2.84+1.36 0.1195
Factor Il (%)" 103£9 100£10 0.0062
Factor V (%) 128419 10719 <0.0001
Factor VIII (%) 170+51 118+37 <0.0001
Factor IX (%)* 126+22 105+23 <0.0001
Factor X (%)* 108+15 97+15 <0.0001
Factor XI (%)* 123424 97+27 <0.0001
Factor XII (%)* 109+25 68+17 <0.0001

Abbreviation: aPTT, activated partial thromboplastin time; N, number of individuals tested; CRP, C-reactive protein; ANC, absolute neutrophil

count.
*Mann-Whitney test, TT-test.

Table 4. Multiple logistic regression analysis for coagulation factor assay

95% Cl for Exp (B)

B S.E. Walds p-value Exp (B)

Lower Upper
Age (<60) —0.694 0.484 2.057 0.151 0.499 0.193 1.290
Gender (Female) 0.129 0.425 0.092 0.762 1.138 0.495 2.614
Factor Il —0.086 0.030 8.180 0.004 0.918 0.865 0.973
Factor V 0.037 0.012 10.413 0.001 1.038 1.015 1.061
Factor VIII 0.044 0.007 35.215 0.000 1.045 1.030 1.060
Factor IX —0.036 0.014 6.380 0.012 0.965 0.939 0.992
Factor X 0.080 0.021 13.908 0.000 1.083 1.039 1.129
Factor Xl 0.013 0.007 3.261 0.071 1.013 0.999 1.028
Factor XII 0.100 0.012 69.234 0.000 1.105 1.079 1.131

Abbreviation: B, coefficient of regression; S.E, standard error; Exp (B), odds ratio; Cl, confidence interval.

Nagelkerke R* 0.829.
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o] Zg-r| o) 2] 11 9l= AAPTH o] tH(Kitchen 5, 1996; Gausman
I} Malar, 2011; Koo, 2011). aPTT7F 14 =)= 74-9-= oot =
o, direct thrombin inhibitor &4, Lupus anticoagulant”} <44
Sk 75 1e] AL, dAEarIAke] Aol Sl 7ol ofeh=
HH = aPTT7F 935 7492 8459 5ol

2 A= CLSI 7520l whet 2 Z1FE R 20078 o] S5t

2] £ A5t

ogo] 27142 v, VI, IX, XI, X119 w7} 27138t
(Sukhu %, 2003; Favaloro %, 2005; Mari 5, 2008), o141°] ‘44
KT, VIL VIIL IX, X, X, XI19] S w7F SR8k B a7t 9l
tHFolsom &, 1992; Lowe 5, 1997; Favaloro &, 2005). Jang &
(2010)0]l J5HH F -G 1R} FH e a1 X] A7 A VI X192
DAE7E60A] ool Aol 60 mIekel AR E Tt =rhar B
a8k, o) AtoflA] VIIT X 57kl Aglo] 604
o/de] A NA =A T H <t o] £ n|Fo] Ko} VIIIQIAH=
Ago] S7IE GH-ZIRIAF BT = STk Zloleh Azt
woj e, 3t 8lek 230 VIS -g-1914F B4 %71 300%
ol Bl 5|7k | ik, A+ S1tell AAFATRe] Yot
A 23] thet A1=E 211817 ffelA] —70°Col g2l 8%
2 37°ColA 587F SllE et 3 A FAZ eI S E A

< 109 At AHAT 11, V, X2 WolAggho] B
+10% OIHAAITE VI 49, IX 1], XT 19|, XTI 2¢] o A= ol A
kol £10%S
SRR

ABO €a¥o] 837} VIICIA Ato]e] #A = Prestondt
Barr (1964)°]] 23} & B 11 ¥]9]1, 0¥ IE0] non-0Y I1&
Rt} VWF (von Willebrand factor) -g2] #lo] of Wl B
=3It 0% VWFL VIIRIARS] 557} trot G ol-3-01 Ziof A
Eglth= B 50| Wrl(Jeremic 5, 1976; McLellan 5, 1988;
Fourel 5, 1993; Kim -5, 1995; Moellera -, 2001). McCallum
5(1983)2 OollA A, B, ABE K} VIIIQIALS] &A =7} vt
H 3131137, Orstavik 5(1985) VIIIQIAFS] g-RPHH Q] VIWER}
ABO EdY Afo] o] A& W Wit VIIRIAFS] 752 eHd 3}
A71=VWFS] 527t A 2 0 & bhe- g ol A VITIQIAR] 4
T aEe] Yl A FAstal & 4= Sl Gill 5(1987)
non-O% o] OF el Hlste] VIIQIAIR VWF H849] 57} oF

25% B kil Halskirt.
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2 Aol A 318t Zofl A= OF BN o] 7Hg w2 I (267,
11.7%)%E E3om, A% oz 0 %ol /M 2 Wl
(81%, 39.1%)5 E3lth. 0¥ non-OFollA 151t Kol & 4F
W EE VIR G ZIgol A 257 o3k Aol & Halow,
ol {3t A= VIIRIALY] B4 55 0P non-O% 0. & 24

of 3tk I QS oA Holg= Aot & & Qlrt Jang &
(2010)¢] A=tell oJshd VWE G-l3} VIIT I} Afo] o] ZFet At
ol b= Harsieith 0% 2% 9] VWF= ADAMTSI3 (a
disintegrin and metalloproteinase with a thrombospondin
type 1 motif, member 13) Tl g8kl o] H7Fs}A Wh-g-Sh=
Ao & %A tHO'Donnell &, 2005).
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(p=0.0013)2 /o] of JHrt =9ttt AR+t GH-gaIAE
O] T & Afo] A2 3ot Zol| A VIIT (p<0.0001), IX (p=0.0050)
604 o]de] 60A] wIREETE =3Lo ™, XIT (p=0.0285)+= 604l
o[ FH T} G0N mlTte] =qktt ARt ZellA V (p=0.0219), VIII
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