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Rivaroxaban 2N FE B IZ BT R AR ERERD
BEENFA ey —E LTHHTH S

A N Fo%E A7 AT

ﬁc % N Nz

Rivaroxaban can be used as a coagulation inhibitor of cross mixing test during the practrium.
Ippei NOBORUO, Takatoshi YAMAMOTO, Yukinori KOZUMA

£5

ARG B (cross mixing test;CMT) (XIGMALE S b v v KT 5 2 F VIR (activated
partial thromboplastin time; APTT) VLR L 7zBICEE K FRIBRLERK A v vy —, F
PZEN—=T AT v FaATTT Y N REDAL Y e S —FENTHA ) = FE LTHM
METH D, LeLeds, FHREFBTEERERFA ey —OBREATRRETHS 2 &
NPHLEFRTIIIT->TESLT, FHEOBEBIMMRC EPMBEL 2o TWwd, KHIETI,
dabigatran, apixaban, rivaroxaban 75 CMT 2B BEERK T4 ~ b ¥y —5Ebifk s LTl
AT RED Tt L7zo APTT IZEREF 1 ~ b ¥ 7 — BBtk & IE% M5 % B4 2 LR TR
GL, a7 7L AF"2000% i H Lilll€ L7z, Dabigatran [&&EEICBWTH APTT OEE L
RO LN Do 7225, A& rivaroxaban QR (10%) IXBWT APTT BESWH SN, &
WFA ey =y —rDF57%RLTW2, APTT OIEEIT apixaban DRMTH D S
N7z. —7, rivaroxaban & Rosner index (index of circulation anticoagulant;ICA) 2 X %&F
flilCBWTHHMY RS Ve By — 8y — 2R L7z, & 512 rivaroxaban (X34 - BURE O
BrZ T hirolze o Z EH 5, rivaroxaban 255 WNIFEHIZBIT A CMT OHFKNT 1 ~
vy — Bk L L CEC & B REEAVRIE S 7z,

*—"7— K : cross mixing test, Rivaroxaban, DOAC, #BER¥1 >kt 44—, FREH

I Lo (cross mixing test;CMT) 2% %' ", CMT I3,
- R BRI & E 5 M UL T, Sl 2 e

WHHEALER > b a v R T 7 AF VKR (activated
partial thromboplastin time; APTT) &, WKREE

EFE)E 2 4 5, APTT 2SIEET A4, — AL LT,
OEEN T4 ~ e ¥ ¥ —OFEAE, @R KN KIEE,

@AWV —F AT v F a7y 5 v b (lupus
anticoagulant;LA) DIF LR E23% %28, HelE KA1
KR A e ¥y —k LA TIRIBH R 572
DIEFERRENAN K TH Do D X9 7o EEREH
DREXFENT 57200 F & L TRERGHAR

MWz7ay b L7 7L L7z, IEWIMAED ST
ENFEREN T & 0 HIE S 2z B R O EE T
Ml 2 HETH D VE L7727 T 7 2 BENIH
EL, LITMonNy —2 % b 5723558030 5 0k
BHTA ey —DfFfEZ S, TIho8sy —
YEBLYEIEBERTFORBE M5
7z &R IR A R & SR B C & B 458 E b o,
CMT I < 2B SN TV B AT HE 7225,
APTT OER Z B O 72 BARIIH LT, TOHK%E

A&
VREARDMERL RS PMERLEEEE RS F
*TEEH  kozumal8@kumamoto-hsu.ac.jp
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BBIEPIRY BT ADIMEL>EHTH 5720

20084E1C e T4 e ¥y —E] O#HTHR
BRI S L7z LA LA s, BREHGOEKRMIC
CMT OBEHJSTHICFEMENT VAR WZ &, CMT
BT B BERRIMAE & 1EF A O R A R R e R A
v e EEBEORA )R e ) i e & AEEREAL
ENTVwanZ e Elns, EBEOZHERYTIX

CMT A+ ERT WA L IZE VWV, o
T, PRI CMT IS 2 Ak E 20z E T4

CE A 2 SRR, BRARRRACEN & L) < B,

EERfiC CMT OMADOEZEEZIRE T 5 2 LA HE
D, BHEBEIE, BEICE > TOMDTH
WHTH 5,

KFEOFENEBRIZBWTIE, BERFA ey
y—mEAaT AL, BEIVRELTES S
AMTIE AT R ER RV, N 7 ARSI %
W7 B TR E W EH O E o T
bo XoT, A APTT RERMAK D 5 K 235
WA oebesy—=12XkbdDTH5h, EHERTXK
HICX B D%0%, CMT O EFHF HEM: % MR
SELREE TG 20N TV RVWEIRYED %,
HE, FNEFHOT r—MIkbE CMT 2D
WTEHERTA Y e ¥y —RIEDA X =TI HhD &I
v, HETEZVWEW) BERAALNT,

—7, EEBE FFICEERTSA ey —%H
BT HMEPAFRETDH L LV HEDNS, N
FEHIZBIT B CMT OFEMITHE L TV 2B DIEARS:
DOARTIE RV, F72, BEBREREZMH T2 L ToOR
%%ﬁ%®0x7®ﬁ &k#%ﬁ b E AT A
W R AR AR M 7% 12 BV T b T D FEHMAHE L <
&ofwéo%ufﬁﬁ,ﬁ&&%m#ﬂahw
BERTA ey —BPMADIERATAA LT
Who 20184 I HIEEIRHT b > ¥ U H 7 VI
N VKRS (VXA Y HD) RF 7 7
FEAY Yy MAIVINVERETEHE (7Y —), 7S F8
U rF ) AERE (I =~0%) ZhERFEHL
il B 2> D22l 722 SRR DVERUZ B L, W5 LT
W5,

Z ZTAMETIE, WO DOHF Miix TEAD
RASNTWVWDL I N2 HI #¥EE L, HiE N
oY URHEH (dabigatran), 4 Xa K- FHEH
(apixaban, rivaroxaban) %MW TCHEERKTA v &
Ey —BUMIAEZER L, FNIZBIT S CMT 0%
BIZBWTHA»TRETH 2 0G0 % Miad L7z,

I 7k

1. BRHIUHRGE

HERER T, 27 7L 252000 (FEKATF 4 5
Vv, HEl), APTT#®3iX, 27 27 ¢ 7"APTT-N
(FEAKRRA T4 AN, BE), HALH IV 2%
U 7co TE AR 1 00 v 8 T 3 A e b I 4
STANDARD PLASMA #% SIEMENS #t (Berlin,
Germany) 2 HHEA L 720

2. /A2 H QRS LCEEREDKRE

JNA % YUHI{#10mg/2mL (7 VA b asx K
RS =28 bk aXiatt, st Dk
INA % v HD AP AT (normal saline;NS)
%W Z 7C100, 200, 400, 800, 1,600, 3,200ug/mL
DINAY y HIEW 2 L7z, IEW A E 7213
L7272 N2 % v HL #1000 A E 75 X 91
ML (&R 0, 100, 200, 400, 800, 1,600,
3200ng/mL), 27 7L A #2000% T APTT
ZWELZ. F72, /8% v HIG#ED APTT
B AERMO APTT TR LD D% APTT
MR E L7z,

3. EEMOCEEEA ; dabigatran, FXa
FEAZEH ; rivaroxaban, apixaban DI
Dabigatran etexilate, rivaroxaban, apixaban
(Chemscene £, Monmouth Junction, NJ, USA)
12 dimethyl sulfoxide (DMSO) # ML, 50mg/
mL @ dabigatran, rivaroxaban, apixaban ® £ &
WL 72,

4. BERFA > bE 2 —SFUBEOMER

1) JINZA 2 HI

CMT Tl A2 EE 2. OFMkEIC X
DRE L7 BB 2 NA ¥~ HI % NS THR
L, /2NA%¥ v HIEWZ ML (BRE 100,

MR EE 0400, EIREE 0 1,600ng/mL). WAL 72/
N Y v HL W 2 I M TR L, AR

100, 400, 1,600ng/mL & 7% % B K F 1 > e ¥
5 — BB E R L7,

2) Dabigatran, rivaroxaban, apixaban
Dabigatran, rivaroxaban, apixaban Z DMSO
TR L, KR 100, RO R 400, R
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B 0 1,600ug/mL O KB 2 B Lz, B L
dabigatran, rivaroxaban, apixaban ¥ % 1F & Ifi.
WTHMNL, AR EA100, 400, 1,600ng/mL &
e HEFNT A Ve ¥y — B URIR R L 72,

5. JAXIXxITTAb

4. CERLBERT A v ey —BUpke
IEF A 2R Z o (100, 50, 20, 10, 0%) T
RAEL, BEE®ZO APTT %Ml L7z, Bl % %
BIHTA > e ¥y — BRI (%), iz 5
[EH & LT 7 2ER L7ze ABIFETIZWIE S
% — & Rosner index ® 2 %% HWCHE L 72,

1) BN E—2i&

IEFIMAE (BEBEMALILER 0 %) L &EmKEF1 vk
vy —REUR A (BEBEIMAELL=R100%) & o> e iy
] 2 SR 2 ZEHE LS BSOS AR DY B2, TS
TH 5D EWHEMIHE L 720

2) Rosner index

Rosner index (index of circulation anticoagulant;
ICA) & APTT & & o ZE K 2% H K f /K482, A
ey —IlX b0 ENT 570, ERMAR
LMD HERE S B BAE R B Th 57, Sl
Z15% L ETA e ¥y —, 15% LT TEEFE R TR
HEERIN TV D, BRI L IEHIMAED 1 © 1
ORAMEE (50%) © APTT (a) B X DIEF I4E D
APTT (b), #ERINAE (100%) @ APTT(c) £ 0,
ICA (%) = (a-b) /c x100&HH L7,

6. FiEBBOZEDKRE

Rivaroxaban (1,600ug/mL) & DMSO % # K i
i CXF ¥V — X -80 C #f # (Thermo Fisher
Scientific ¥, Hi) ZEH L CHkiRl%Z 0, 5,
10, 20[# 0 & L7228, IEFIMEICHML, APTT
ZWE L7z,

7. HEtniz
L OMETIT - 72 APTT Wl L, 6 e Bl
ERL, &@CT3HMEL. 2HOFHED L

121%, Microsoft Excel (Microsoft #f, Seattle, WA,

USA) # M\, Student t MUE %47 5 720 p<0.05
TR TFINAE R S L7,

I #&R

1. JINNZRZ 2 H OEEEE D&
KREOFNFEFIZBT 5 EERREICB VT3
77V AZ2000%fFH LT, £2C, ¥3a7
TV AZ2000% M LT/ NA % » HI OF ik
DMt T o728 2 A, APTT I IEH I 4F T46.2
04 THo72DIZx LT, //3ZA % ~ HI 100ng/
mL TIE612+ 07 L ARICEE L Tz (K1),
TR Y HIRIMZ X % APTT OIER I,
N F v HLgEARLE TdH - 72 (200ng/
mL : 743+0.8%, 400ng/mL : 90.1 +0.8%, 800ng/
mL : 109.2+0.3%, 1,600ng/mL : 133.1+1.78
3200ng/mL : 1489+02F) (K1), 2 NA & ~
HI (7 VA sasxy) o@iEifEeEix APTT 28
100 LN, APTT MEEMIALS5S~ 3R TH %,
—7, APTT MIERBIZBWTIE, KLz 51F
WM DSR2 5 2 LR T 5 APTT K3
WKLo TRREMNAZ LR EMONTVWS, £2
TARWZETIE, APTT EERIAS 3 54K TH 5100
(I EE), 400 (FPJEEE), 1,600ng/mL (FE5iEEE)
% CMT CTHMHT2EEL LTRHALZ (K1),

¥p<0.01

160.0 “ B
P - [
1200 . E
£ //' o :
3 *, W”W”W””"”"”" | 3 :
e g
E ' A% o :
- A0 [, :
/ Q :
40.0 <

11

0.0 . | | |

0 1,000 2,000 3,000 4,000

Drug concentration (ng/mL)
B1. /NNZXE 2 H OEERERET
WIS 2 82 % ¥ HI 2500 (RASREE
0, 100, 200, 400, 800, 1,600, 3,200ng/mL) L,

APTT #illEH%, APTTZEERZ&HH L7,
\Zmean = SD (n=3) %/R~7,

2. CMT D5t
1) JINZX B2 HI §%Ll#&ED CMT
RE 2 N2 7 HI BeRIK (100ng/mL) TlZ,
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BRI EL100% T@ APTT 1360.7 02485, 50%
T539+080F), 20% T482=041%, 10% T 464+
052F, 0% (EFIMEE) Tid439+0298& %0
75785 = iZ RiCMommE otz (KM2-A).
F BRI 0% (IEHWIMAE) &4 /7 N2 v
HI & A BUBIATIZ APTT CABE L EED SN
7o T OMEEIE HWEE 2 NZ % Y HI (400ng/
mL), EiEEE N2 % >~ HI (1,600ng/mL) 1235\
THROLN, EISMD T T 787 — i3 X ) BHE
o7z (W2-B,C)o —F, CMT IZBWTICA
TIRI5% U ETA Y e €% —, 15%LLT THEE K+
RIFEEFREINT WD, T TICAIZ X » Tl
BATo722 A, M2-DD X HIZ, ICA 3K
JNA % »HI (100ng/mL) T165%, YWigEE / /N
2 % v HI (400ng/mL) T290%, ikl NA ¥
v HI (1,600ng/mL) T478% &\ WFNDIERED
INAE Y HIZBWTH15% UL ETH - 72,

A, /NAYHI100 ng/mL

% p<0.01

80 -

APTT (sec)

0

0 20 40 60 80 100
Test plasma concentration (%)

C )N 237 HI 1,600 ng/mL
120 x

o®
<

APTT (sec)

3 p<0.01

a0 [

0
0 20 40 60 80 100

Test plasma concentration (%)

2) Dabigatran 5148140 CMT

K & dabigatran B¢ iR (100ng/mL) T,
BRI EE100 % T 13329+ 0.08%>, 50% T33.1=
0.31%, 20 % T33.1+0.22%F, 10 % T33.2+0.28%),
0% TI¥331x034 & %1, APTTIERIZFZED S
Nhhrosz (M3-A)e Z£I T, HIRE (400ng/
mL), % (1,600ng/mL) dabigatran & £ 5& 1.
Mefkz i LT 2175 7225, WToOREICE
WTH APTT IFIERE T, ICA $15% Kiili TH -
72 (K3-B-D),

3) Rivaroxaban B#U&{AD CMT

IR BE rivaroxaban BEL/A (100ng/mL) Tig,
Sk DL AR AR I8 2100 % T @ APTT 13424+ 0528,
50 % T39.3050F, 20 % T36.7x0.60%>, 10 % T
354+045F, 0% (IEFIMYEE) TIEX337+067F &
BV, 775 = iFRiSMon e ko7 (K

B N3V HI 400 ng/mL

120
% p<0.01

80

APTT (sec)

40 [

0 20 40 60 80 100
Test plasma concentration(%)

60

40

ICA (%)

20 r

100 400 1,600
)N 247 HI (ng/mL)

2. /JINZX4& 2 HI 5 ED CMT

A-C: I NA% v HI # W28 EIRT A ~ e €y =8k (100, 400, 1,600ng/mL) & 1E% I %E % 1T
HEo® (100, 50, 20, 10, 0%) THRAL, HEEEZD APTT ZllE L7z, iz &EKF 1 v ee
& — SRR LR (%), #tdhZ B & LT T 7 #1EK L72s K2 mean = SD (n=3) %R7,

D: N2 % v HI # w78 08AD APTT OHlEfEH £ U Rosner index (ICA) ZH L 7=
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4-A)o F7-BEUMMARBEE 0% & BEU MR AR B
10% TlE APTT ICA B LR AITFRO LN > 725,
o> % rivaroxaban &4 SEPMRIRRE Cl3 A R %%
WRD LNz 2T, X1 EIEEOD rivaroxaban
THE ZiTo72L 25, HiRE (400ng/mL), &
B (1L600ng/mL) WihiZBwTh APTT D
HERERPRO LN (M4-B,C)e £/ 57
Ny = b o7z —J7, ICA DK
rivaroxaban T1313.2% & 15% Kiii TdH - 7245,
¥ (400ng/mL) T 325%, & i (1,600ng/
mL) TI3376% Th-o7z (M4-D)o

4) Apixaban BHi&{AD CMT

B35 ¥ apixaban BEE K (100ng/mL) T,
5B DA AR U BE100 % C @ APTT 13374 +0.05%),
50 % T36.3*005%, 20 % T352=0.058, 10% T
3500058, 0% (E®INYEE) TIi334.2+033F &

Dabigatran 100 ng/mL

35 -

H

30 r

APTT (sec)

25

20 L L . . )
0 20 40 60 80 100
Test plasma concentration (%)

Dabigatran 1,600 ng/mL
40

35 r

30 F

APTT (sec)

25

20 . . . . )
0 20 40 60 80 100

Test plasma concentration (%)

%0, RMor g 7ofmE xR L (K5-A)
— 707, BEARMRIEEE0% & BRI EES0, 100 %
T APTT ICHE LA IZRO LN, KikE
apixaban (10, 20%) Tl A ELZETROLNL
Molze &2 THOBEMRR &L FEIZ X1 FiRED
apixaban TR 21772 25, WFhiZBWT
b APTT OBFELRERFEDOHN, LMD T F
TR —IFEVHEFELE -7 (M5-B,C)s L
ML 7%255, ICAIXMKEE (100ng/mL), Wik
(400ng/mL) T54% £105% £15% Kiili TH 1,
Eh B apixaban (1,600ng/mL) T &A15% L E &
o7z (5-D)o

3. Rivaroxaban @& DG - FEICK S APTT A
DFE

CZFTOREREM”2S, N A F VH]L

rivaroxaban 2 CMT @ 7° 5 7 /3 % — » K (N ICA

40 - Dabigatran 400 ng/mL
35
<
k3
E 30 -
<%
<
25
20 1 1 1 1 J
0 20 40 60 80 100
Test plasma concentration (%)
0.6
04
g "l I
<
g
0

100 400 1,600

04 L

Dabigatran (ng/mL)

3. Dabigatran SE{LI#&{AD CMT
A-C : Dabigatran % fl\W 7z 8t K74 ~ e ¥ & —BDRAR (100, 400, 1,600ng/mL) & IEHII4EZ L= D
HE (100, 50, 20, 10, 0%) TRAL, RAEED APTT Zilll%€ L72. K< mean = SD (n=3) %#/R7,
D : Dabigatran % W 7= 5E A D APTT OHIEF#EF £ U Rosner index (ICA) ZHH L7z,
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XD FENER BT AERBER A v e ¥y — UMK
KoEHE L THEHTH L EEZ BN, I,
rivaroxaban (& DMSO 2B L TW 5 720, R

PITHE - B EAT) S TE S, £ 2 TRIRIS,

HAE  EEDR L, rivaroxaban O EN &
Ak U7z SRS - BlfEWG (O Iml) o APTT i&, 902
+026F0CTdH o 72DITR LT, 200180 - BlfE% O
APTT 13988006 TH -7 (X6),

NV EE

APTT MIERET 2 OFERKE T4 v By —Dff
16, QBRI REE, G LA OfFAE 7 SR KN
RIERA v ¥y — & LA CREH TR R 572
B, BUECMT BAW R AL 7o TWwbd, o
T, CMT IZBIT 2 ek B T c ¥ T % 2
EALFREE R AR & LT < AT E o T

A g o Rivaroxaban 100 ng/mL
3% p<0.01
60

APTT (sec)
-
=}

[
>

0 20 40 60 80 100
Test plasma concentration (%)

C Rivaroxaban 1,600 ng/mL
80 %

(=)
=]

3% p<0.01

APTT (sec)
=
<>

[
=)

0 1 1 1 1 J
0 20 40 60 80 100
Test plasma concentration (%)

APTT (sec)

ICA (%)

DTEEEEZEZOND, L2LARDH, HERTA
Yevy—EATAMMIE, BERIVRELTY
59 UAMIIAFHEDR W20, FHNFEFTIEIAN
V) 77 IR IAE A o e e Y- R SRR R & e 7z
EEHOR LR S>TW5S,

T ZTAMIETIE, FNFEBICBITSH CMT 0%
i 72 812 dabigatran, apixaban, rivaroxaban %
fEH L CRBERF A e By —BeBiik 2 E L,
FHNEFHTHHPTETH L2 0Er2MET Lz, 2
o E R TP %E B Al (direct oral anti-
coagulant; DOAC) EWHEN S E ¥ 3 ¥ K IFMKAFE
DOPLEFIETH 5. DOAC 1L, FEOPLEEFIE TH
HUNT 7)Yy EEREY, OFRMSELS, vy
I VK OMRHHNTBER L e\ 720 & e b Al o 522
WhirnwZ k, OQHEREIPES R L, @miMo
VAT PN ERs, MEERZEDTY
%00,

80 - Rivaroxaban 400 ng/mL

3% p<0.01
60 X

40 [ 7

20

0

0 20 40 60 80 100
Test plasma concentration (%)

40

30

20 -

10

100 400 1,600

Rivaroxaban (ng/mL)

4. Rivaroxaban 5148140 CMT

A-C : Rivaroxaban Z W28 E K14 ~ b € ¥ —8U MK (100, 400, 1,600ng/mL) & 1E% MAE 2115
o (100, 50, 20, 10, 0%) THERAL, REEHEZO APTT ZllE L7z XIZ mean = SD (n=3) %

R,

D : Rivaroxaban % W 725t UBAD APTT O#IE#EH & U Rosner index (ICA) Z&HH L7z,
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4l DOAC & F # P& o CMT 12 B T
dabigatran TIEEEEICBWVWTH APTT OEE X
HOSNLE o7z, Wienen 1% dabigatran # 5 v

F (03, 1.0, 3, Omg/kg), 747 ¥ (015, 03,

0.6mg/kg) ZHIRIEG-3 % & dabigatran i BEAKAE
PEIZAPTT IEET A2 &, 51213k b Z Ik
MMAE (platelet poor plasma;PPP) 2 dabigatran
AWML THAPTTR 71 bua v U vk
(prothrombin time;PT) 7 & Z#lE L7245 E, it

BRI R Z R T 2 EZWMELTWEY SHITHS I,

dabigatran ® prodrug T & % dabigatran etexilate
5y bERZBTATSFMIRIOxEEG L2 A,

dabigatran etexilate IZB W T b HiktFEEH 2 A4
%5 Z & B /R L7, Dabigatran (X E#HEK o v € ¥
ERT, 74705067470y &2ERT
HIGMEALEEIN o b a ¥ v 2 EEREL, %M
DrBYELIIMAT AT VISHEG LR E

A 50 - Apixaban 100 ng/mL
¥ p<0.01
40 . P
< 30
h
h
-9
< 20 L
10
0 1 1 1 1 )
0 20 40 60 80 100
Test plasma concentration (%)
C .
50 Apixaban 1,600 ng/mL
40 | R
°
5
< 30 F 3% p<0.01
H
H
-9
< 20
10

0 20 40 60 80 100

Test plasma concentration (%)

YR HBAWEILT B, —F, dabigatran etexilate (&

REOPES-3 5 EHALE 2 SIS 1, HERHEY O

dabigatran IZZH#t X, b vV UEREZHET S,
4l 3k % 1% dabigatran SRR & L T dabigatran

etexilate % 3 IEF MAE G0N L CaEHli 2 47 - 7225,
Z DFEER TIiX daboigatran etexilate 7% dabigatran

WCERINT, tarEUREZHETE hho 7z

729, APTT DIEEDVRD N h o7z E 2D

nas,

—7, S APTT EENHFEIZRDO LN, 2D
AN 3 B D T T 788 =V ek olzb Dl
rivaroxaban & apixaban T® - 72, ¥ 72, ICA I
apixaban 25 % (1,600ng/mL) ® & T15% L F
ZoR L72DIZx LT, iR rivaroxaban T (&
132% £15% KR TH > 72 b O, Wi (400
ng/mL) T 1325%, & % (1,600ng/mL) T i
376% & ICAIZBWTHMMPY AL ey —

50 Apixaban 400 ng/mL
% p<0.01
40 ¢ A
=
k3
= 30
H
=
20
10
0 1 1 1 1 J
0 20 40 60 80 100
Test plasma concentration (%)
25
20

100 400 1,600
Apixaban (ng/mL)

5. Apixaban Sl {AD CMT
A-C : Apixaban Z fl\W7z8tE K4 ~ e €& — 5Bk (100, 400, 1,600ng/mL) & IE4 M4E 2 150
Fe=e (100, 50, 20, 10, 0%) TERAL, BAEHD APTT 2l L72. I mean = SD (n=3) #/R7.
D : Apixaban # W 728K D APTT OWEREHE L D Rosner index (ICA) Z#H L7z,
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&

3% p<0.01

APTT ()
£

N
<

Riv DMSO Riv DMSO Riv DMSO Riv DMSO

0 5 10 20  (ED

6. Rivaroxaban # U\ -EHE - BIBOE
Rivaroxaban 1,600png/mL % 7213 DMSO %0, 5,

10, 20MH 3fi4%, RlfEZ# &L, APTT %l
E L7260 K2 mean = SD (n=3) %#/R7,

% — ¥ T & o 72 Rivaroxaban & apixaban i,
FXa ® S1A 7 v MHEL, BEER, Wi
HEHET 2 XalHERTHSH, F/27uture
F—EEHERDO XaWFHHET LI ETIHRR
MIZha oz lET 225 baoreEril

£ B M/ GEPEAL R AT i E I 2 B L 2720,

IR E L G2 enetEZ 6N Tw5EY, LML
55, A U Xa Bl & #] 72 4%, rivaroxaban @
bioavailability 1£80% T& % ® 2%} L C, apixaban
1Z50% T&H V), Z @ bioavailability @ 7% A% APTT
DEI RS>0 Liw?®, F72, dabigatran
IZBWTIE, Z D bioavailability 12#6.5% & & 512
K<, 201 HoHEAHEG &M DOAC & K
LTEBERE > TW5D,

F72CMT 2B B EERHN T4 > e € ¥ — B
RELTZOERERT TIIIHEEIN TS /N A
¥~ HI %4 CMT Ot e LT L7z, /N
A%y HLZAFREL D 77 b aos s oRAYE
WiEe->ThBY, 2LV TV E1T) HHE
W& o TUIRNR TR R D 5, —T, FhlkRE
%47 - 7z dabigatran, rivaroxaban, apixaban (& A
FHRKE LR ->TED, fiix D DOAC 2B TH
% DMSO T L 721, T 22N ZNORE
WS B 720, I8N v HI & ) R A
DL ENHRTHL, LEPLEDH, ThEth
@ DOAC |3 DMSO TEIREICHEMHREL TV bH720,
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Rivaroxaban can be used as a coagulation inhibitor of cross
mixing test during the practrium.

Ippei NOBORUO, Takatoshi YAMAMOTO, Yukinori KOZUMA

Abstract

The cross mixing test is a useful laboratory examination as a screening for deficiencies,
inhibitors to coagulation factors or lupus anticoagulant (LA) when activated partial thromboplastin
time (APTT) is prolonged. However, critical knowledge and skills required for undergraduates
studying to understand cross mixing test (CMT) have been poorly conducted during the
practrium. In this study, we examined effects of dabigatran, apixaban and rivaroxaban as
coagulation inhibitors on APTT. APTT was assayed by using coapresta 2000 after the preparation
of a mixture of normal plasma and drugs at various ratios. APTT was prolonged by the addition
of a small amount (10%) of rivaroxaban although the addition of dabigatran was not affected
APTT. A prolonged APTT in the presence of apixaban was also observed. On the other hand, a
representative pattern of the inhibitor was indicated only in the presence of rivaroxaban when
these drugs were assessed by using Rosner index (index of circulation anticoagulant; ICA).
Furthermore, stability of rivaroxaban was not affected by freeze and thaw. These results
suggested that rivaroxaban can be used as a coagulation inhibitor of cross mixing test during the
practrium.



