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Ju b ¥ ERBEIZEICBITA ISVINR ¥ A7 A DORES .
[ —Hefk 4 hak [F Rl E 12 & A RET

E 5 7 R, BB BT, M E 3k R
MR & B, N R W R, OF Ol R BT
KA B &, H L=, £ F

= =1

19844, ICTH (International Committee on Th-
rombosis and Haemostasis) 3 SSC (Scientific and
Standardization Committee) |ZPLEEEEDE= ¥
JryrgLcsaba ¥ rER (PT) 12X
BEAIIINR FRZ VD Z L 2 HR L7275,
bLAEETIIVWELICra KT AN (TT) 24
WTW BB L VO HIRTH A, —F, bHF
EICBWTIIFKICBITA LD b X DBk
EfED > ba— )V TH MBEDREHAIS DLW E
DHELDHY, bIEIIBIFS PT-INR OEHE
REOLEUDIEbITwA, £EMIC PTINR
FKREERT BIZHI2o CTORMBEEZTEVET
DIZE—BBORETE L TUTOMIEE 1T 72,

RELFEMKZCBWTRILLZT—7 7Y
VIEERO TEFIOMEEE 3 kIR MF L, Rk
I 4 HEER IS BV THlE L, INR #IR % Vv C IR
Mt L7z AR PT-INR IS TS, 728 2 Ro
ToRE, Rol-lERarFEHLCllELTHI
2= LB RS 2 LB TFH SNz, —ED
MEERE TR EMBICEEEZLRO. bbbl
F1EWHRIBALY Y FIRAF v+ — VEE
AVWTWnlldb2eb b, 2o THELD

R ERR A R PR
R INERER R R R R
FEFEREE AR
ERRRAF R
R ] R BT
AR R ERRI R S R AR

b INR TEEPREOOLNT:. FHE LTINROD
FTEICLELRBRERED PT ORE L HEHEEDE
W H K BERICHEEDN D o - LHfEE SN,

L% INR RR2ERT 5 ICH L TRIEEE
TBHIDFE LR DE VDL D  BERICHEREN
VEEEZ LN,

& El

19844 I EIRE M A2 1k I 244313, PLEeEmE0E
=y rrgtlLTcsubarEVEHICK 58
4% International Normalized Ratio (INR) i
ALY, oz ki, Fobor s

(prothrombin time : PT) DHIZEICH VS N5
ROMBE T >R T T 2AF VEEDOGHEEHHHY
ICER D7D B 5\ I EER O PT fED
HWEBIZEAEARTETHAZ LIGERT S, i
FARERE (WHO) @ huryR7 7 AF VEE
BEHEM (67/40) REHEL L, ZhoEBRBRZMY
#1Z (International Sensitivity Index : ISI) %1.0&
LT, MlENTWwEEA—D—DRAEITI L
DRBICEY) ZNENISIAHED 5 i, lot T &
I ISI 2STRAF ST b, INR I EHEMEE O HIE
B EREEEZEOa Y PO — VORI ERE T
FHolbDZISIELTHLNS., R TIIINR
FRICHBET L, KHEROMEL?—K LHEDIT
RCERT BN E ) P ERET A 72ORFIEE
fTo7z-.
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IR o BBORR CTELR - 7-REE R -
twmﬁ%ﬂﬁ&%b%%%wfﬂmbt%ﬁ,
INR HBE2IT2ZITFALERIEONDE D E ) D
EHOLNPICT A,

pi] &
1) S | B FERKENE HALE
I FEAF SRR BREF IR, B ILIERRHER R RRR R

HEZE, ZERFE_ANH, FEAKEE—HNHO
4 gk

2) Bk I ®RELXTERKRZLCIBWTA ¥
TA—LF -arvky 2B RERBREIORLE
TNT 7)) VEREROBETL D OFRT 9 RFIC9
T OFRMRME 4T\, D9 mllZxF L3.8
%7 TVEEF M)A I mERMLE. BEbIC
BB %47 o 721%, L 22123,000 rpm T1045
M LT hEMRL SEEL. £MiEEHH
1.0mT27 7 AF v 7 /hNREBEICHEL, RER
EOEBESFNICE L2V ) ICKICAATHS
HRPIEER & LD ITREBAF I — VI Y
FUT Aok, REWBRZOMBIIETE 7 —
Vi E LTHY, o vy 7 1) Y5 BED
THESOMEBEE & HITHZHE T 721353 THEIR
DEMERIEITN /. BAEIZFE H OF#% 5 REEIC

IZ& R DRE B X O H B WA S 2 H
WilllE S .

3) WiEEE : THoTINT 7)) VIRERED
WAEMEZBLAOHITOINLVEDIFZENE

PT (#, INR), b K5 A b (TT: B,
NR) %z L7z,

4) WERES L OWIERSS | i 1 TIXPT,
VYTIARFYEA=N (FNA YT =T,
1S12.33), TT, T — % A TTO (T — ¥ A ISI
1.03), HI%EHE251Z PT, STA(STAGO), TT, KC-
10 (Amelung), HMizk4 Ti¥, PT, ha KLV
S (NFZ b, ISI1.08), TT, =T—H# 4 TTO(L—
¥ A 1811.02), PEHEsR L PT, CA-4000 (¥ A
Ay R),

5) K CTOREBZVHOKDFIUTOZ
ELTHolz. HER1IZBWTIE, PT, TT L )
CREEEIOREZRILL, ZOFHREE V.

#*2TIE, PTBXUTT & &I AS2ED
M4 % 7 — v L 7=k O H & vz, Mgk 31
BWTIIEEE30% 5 S| L - % iRE L7z

TT, KC-10 A(Amelung) % ff L 7-.

DOPLRABL-MEODE*BREED L L
72, FoRiR% 4 TR PTHIZE TId, Dade #tiZ
WM A ba— VLRV 1 2EHAL, TTHIE
T A O —F A EHEMAE ) V-V %
AWTIEEEZEDEKE L (R3).

6) EE S IVIEEREALL, Th%
FHERICTHRUMEREER L2, TORER
DF—=FIZEIE, INR ZUTOR L ) ZRED
fE%ZRD 7=,

= (BE M D PT HEL/ & HEak I

B0 PTHE)™
SR, RIADOERIIHLBMRICBIT 2
%%wPTﬂﬁ%mwfﬁﬁbt.it,mﬁ
CHREAOPTRE S LL, INRZE
WL DR ZNEFNEKIBICRL .

7) HrETFERLERE

a) 8DODREICE L T4 kM cOREMED
E520X%2FARLE -0 PTHHOFHME & =
#EfR7= (SD) %3K7z. PT-INRIZBL Tt
CE¥ME, SD DIE A 2B HT (analysis of
variance) %17 -o7:. ZDHHEE, FHE B PR
¥ G 122V TIL CV (coefficient of variance)
L% THo7z (R1A). AHICHEAD
PT % 53K& 72 INR THHEMIIFEAETH o 72
(%1B).

b) 4 MEExEICBT SR EOMEA % RET S
7o, HaEkEED 8 A DFHE, EHRES
k@, PT (#), PT-INRICD X J V85 #
N1 v 7 #EH T 5 Wilcoxon rank-sum
test # FHWIRE L7 (R 2AB).

c) TTOHH, TT-INRICELTD a) &FEE
ORENEMAT (£3).

5 R

1) BRI X 2HBOME Wk & 2B
TLBEMEEZ LN

PRIMER &K 8 B DMK D FI €M O Lk
TlE, WA EEREEERO N o072, Ly
L, #BHG) IZ—EOMTHEE L Twibn
ETHY, ZRMVLELEDNL. ZOFERE L
TIIRGH E HBREDPEREE L 2\ ) ITERL
TV b & F—ERBRE O LR F A
nfw##wt%xen HEZDbDDEE L
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PT (%) PT-INR
i3 1 2 3 4 1 2 3
INR mean =+=SD CV
KR OREZHE 10.68 12.70 11.40 11.90  ISI=2.24 ISI=1.63 ISI=2.33 ISI=1.08
A 11.10 11.75 11.00 11.10 1.09 0.88 0.92 0.93 0.96 0.09 9.70
B 17.05 23.00 16.15 31.45 2.85 2.63 2.25 2.86 2.65 0.28 10.73
C 14.35 18.75 14.60 22.20 1.94 1.89 1.78 1.96 1.89 0.08 4.26
D 14.00 17.75 13.70 20.65 1.83 1.73 1.53 1.81 1.73 0.14 7.91
E 14.20 18.00 14.00 21.90 1.89 1.77 1.61 1.93 1.80 0.14 7.98
F 14.00 17.75 13.70 21.20 1.83 1.73 1.53 1.87 1.74 0.15 8.59
G 12.15 16.80 12.60 17.70 1.33 1.58 1.26 1.54 1.43 0.15 10.70
H 15.25 20.05 15.00 24.20 2.22 2.10 1.90 2.15 2.09 0.14 6.70
£1B #FEADWEICESOTEHLA PT-INR
PT (%) PT-INR
i3 1 2 3 4 1 2 3
INRmean =+=SD CV
BRADT L 11.10 11.75 11.00 11.10  ISI=2.24 ISI=1.63 ISI=2.33 ISI=1.08
A 11.10  11.75 11.00 11.10 1.00 1.00 1.00 1.00 1.00 0.00 0.00
B 17.05 23.00 16.15 31.45 2.62 2.99 2.45 3.08 2.78 0.30 10.81
c 14.35 18.75 14.60 22.20 1.78 2.14 1.93 2.11 1.99 0.17 8.54
D 14.00 17.75 13.70 20.65 1.68 1.96 1.67 1.96 1.82 0.16 8.98
E 14.20 18.00 14.00 21.90 1.74 2.00 1.75 2.08 1.89 0.18 9.27
F 14.00 17.75 13.70 21.20 1.68 1.96 1.67 2.01 1.83 0.18 9.87
G 12.15 16.80 12.60 17.70 1.22 1.79 1.37 1.66 1.51 0.26 17.12
H 15.25 20.05 15.00 24.20 2.04 2.39 2.06 2.32 2.20 0.18 8.15
PT: 70 bu ¥ /KR, INR : ERERELL, 1SI: BB HEEE
SD : fE#EfR, CV . SEREk
A REHMSE, BH: 77 7)) YiEPOBFMEE
F2A 4MERRIICHT B PT WO EHEIFIRTE (Wilcoxon IBRIFNRTE)
PT (#)
B I DIST
B C D E F G H mean +SD
Miz% 1 10.68 2.24 11.10 17.05 14.35 14.00 14.20 14.00 12.15 15.25 14.01 1.69
ik 2 12.70 1.63 11.75 23.00 18.75 17.75 18.00 17.75 16.80 20.05 17.98 3.00
g% 3 11.40 2.33 11.00 16.15 14.60 13.70 14.00 13.70 12.60 15.00 13.84 1.45 *
Rk 4 11.90 1.08 11.10 31.45 22.20 20.65 21.90 21.20 17.70 24.20 21.30 5.36
£2B A4MEMEICH TS PTINR QLB EHEMFHIRTE (Wilcoxon NERIFIHRTE)
) PT-INR
feEEDK HKIEDISI
B c D E F G H mean =+SD
ek 1 10.68 2.24 1.09 2.85 1.94 1.83 1.89 1.83 1.33 2.22 1.87 0.50
Mgk 2 12.70 1.63 0.88 2.63 1.89 1.73 1.77 1.73 1.58 2.1 1.79 0.46
Mi#% 3 11.40 2.33 0.92 2.25 1.78 1.53 1.61 1.53 1.26 1.9 1.60 0.38 * %
iRk 4 11.90 1.08 0.93 2.86 1.9 1.81 1.93 1.87 1.54 2.15 1.88 0.51
PT:. 70 o v ¥ /B
A EEBMIE, B-H: 7V7 7)) ViGERDBEME
RED ISI: WAL S5 2 5 N ERRESE R
*P<0.01 MEEk 1~ 3 Lk 4 L OBICHFIFHNAREIALNT * ¥ AT FMEEER L
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£3 rAVEFIN (B %) O4RBEAOLE
TT () TT-INR
1 2 3 4 1 2 3 4 mean +SD CV
A 38.90 34.90 34.40 35.55 0.94 0.96 0.98 0.96 0.960 0.016 1.701
B 111.90 101.80  92.00 111.90 2.60 2.65 2.70 2.56 2.628 0.061 2.312
C 90.05 79.95 74.80  76.00 2.10  2.11 2.18 2.09 2.120 0.041 1.926
D 74.70  69.30 64.60 64.65 1.76 1.84 1.87 1.77  1.810 0.054 2.958
E 84.40 78.00 71.80 69.90 1.98  2.06 2.09 1.92  2.013 0.077 3.835
F 78.45 74.80 66.45  67.40 1.94 1.98 1.93 1.85  1.900 0.067 3.518
G 75.60  69.15 63.30 63.35 1.78 1.83 1.84 1.73  1.795 0.051  2.822
H 94.75 89.95 80.15 82.15 2.21 2.36 2.35  2.26 2.295 0.072 3.152
TT: FO¥E7 A, INR: EBEREN, 1-4: R
SD : fEH#EfRE, CV @ 48Rk
A BEZMIE, BH: TV 7 7 ) ViGEhBEMmEE
5. ol CV EZRD B VT NG FARPAN & E
2) HEDS) IR IN-BHREDOFHE AR (WA
TORDI-BEEVEEBREAZAEL THEDS 4) FE A DK TOWPREIZED {REMR
N7 HERLIRLL. BEBMNEAZFRL CHTERLZRE
3) HHHRICBITAPTHENKDB L UPT- WTHAH, PTTIIHEHR4OREDISIH 1 I

INR

PTOMHEINR 2FK 1IABIIRLE. FiTA
MPOHETOEODOMMAEE 4 DDOREETHIZE L
MEERT. PTHETIZ4 DO EICEEE
FROLN, —HFINRFERTIIEEZIRDS
Neholb DD 2iToTHDLEGCD
BAETIZ10% b OERSBD Stz THITEHER
BICERTEWEEZONA, ZLICHEL L

=

Wik 3 ClE, lotFHHFIEEL b DDE—HEEE
OREZHNTBY, PEERCTRHEVERL

RO, 2 INREBERTIEMEBEBICENEL
7z, MEEk 41X, ISIEANIZIT 1 THAH bR
VSEREL LTHVWTWAERT, B
DRfiFk & AR THEHITER L T\ /z22%, INR &
L7k ZATIE, ik KELRERIZDLN
Loz,

J Yo A MY v 7 REHE T S Wilcoxon
rank-sum test # VY, FEREOERIZOWVWTOR
ExfTolze A, PT (B) T, MEikl, 2,

3 LRk 4 & ORISR FMN LA BEZ RO,

PT-INR Tl Mk 12
noiz (FE2A, B).
3) TT #lEMH B L U TT-INR (%3)
E£3IZTT OHE, INR OBERERTH 575,
#, TT-INR & b 4 DOk TIEL 2 &34 %

At FR e A EEZRO R

WVOTERPLRBELRT L LD EZRLTWVS
(F1A). TTICBVWTHRABAICLZ2MERY
fERL L CA7hs, 2Rk DORED ISI 28I3ITFE—
HOTUHUE- -BRERICE -7 (KI1B).

Z E 3

Ime/xTAu E PR o PT O fE#EAL D
DIZERENLDTHAHY. 1985482 ICTH
iﬁ@@%&@ﬁﬁ%%ﬁ?%iﬁbbTmR
AL TOWRWEREIZEL2W0WE ) I28E L
TWVAEY, ZOBERLTLIFLR TR,
F7-, BRRICBWTIZT VT 7)) VI X 2HERE
BB R 2 ERICED 72 PT-INR |2 X A 4
4 FGA UVBREEINTVEY, LrL, £HFIC
BWTRFCKIZBITS L) B0 R PikRRE R
THhIVEVIHEI LD Y, HBEREOKR
MWOFTA FIL VIZREZR I TV RN, KR
OGN E FRE T A FIC ISVINR ¥ 2 7 A DR
BHERE L TBLESYD 520K %
o7z,

FEH O IR — OB E 4 DOk THE H IZHIE
L,mtTTm%n%nuowfﬂ,mR%m
WTHERREZ B L TAZ, PTICEHLTIES
NS 4 Higkd 2 R 2SF— D A —H — @ PT B
rHWTWDS, HEERERZoTEY, £/,
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(Second)
30 —‘
254
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(100%/pool plasma dilution ratio)

1A BRBRCHERALAPTHECHKRER. 1-4: M
&5
ISIZS1ICEW PO Y FLIVS 2 L2k 4
BREMON L L) BSEFHLLRIBETH S,
I LICEVWRETHREEDRIILTLOE
ELBZWIEEZRLTWAS,

(Second)
70 —‘
60 —

50

40

30

T T T T
0 1 2 3 4 5
(100%/pool plasma dilution ratio)

K1B BESRTHEALLTTHAEOKRER. 1-4: EHRE
5
TT OB A IZREM O ISIDED Lz, PT
BEREBRICKELEVNRONZ W,

o 2 fizk TIXISIO M7 ) £ - 72REFTH W
bTWwiz, Kk bid/z & 2 8% o -3 &2 H
WHENTWTH INRIZERTITZIZEED R
VEIZH D 1X9TH B AT, ARFZEICE D RO X
M E R OSHR RS S re.
E—IlREE S VOB OMETH 5.
INR | PT ratio (PT It . PTR) D ISIETHD S
na. Thbh, BEMFEOPT W% EREI
HOPTHHTKRLAZLICISIELLZDDTH S
DT EFEEWRDOBENICLY 2% 0 PTEICE
BPEEL 5. $ﬁn?%m§%®ﬁ&%ﬂ—
A= —DREEHNTWBIEHR 1 & fEx
BT iﬁ%##bwk§##b6? mR
LA B Lk 3 DEEMEEL o Tz, Z
DERERFET B72ORD & 9 BEEZ 1T o TH
7o, B TOPT-INR OFFEICH W EEE

PTHEIEIERIICELABYITHS, Zhicks
&, M3 DREBENEIZ11.40L 20, ikl
ER0. T DERDIFE «b%ﬂt L2L, & A
O P 72 F 85 T UL T i % K LBET
Hotz.

TT WIE I B TIE KRR AR 2 2 D2 W T
ot BHEFDELZLFEA—A—H—REZHNTH
D, WEEEITEL S D DD TT-INR Tl iR
BENIFEALRON P72 (R3). #2°T
K% D PT-INR fEDE b ) |2 TT-INR % i\,
Mgk 3 TPT HOFHEICAVWO N PTREDE
B IS #5845 L 1S1=3.13& % ), ZDISI
i %5

ISI=log (INR)/log (PTR) 122 CTii®, ik
3 DREEBHEE KD B L EEEVEIITFHMEL
SD=10.56+0.100% & % > 7. ThidHE#x 1D
REEE10.68L1ZITHE L ARBI L LY,
&3 PHWREEMFEOHEICKEN D 5722

DR STz,
FHEDS) IZRLzL ), BEEDEORD
FidERR 1 1BV TIX10DREE D SR L 72

MAEOFHEL & >THBY, Mgk 3 TIF30% DR
HEDPOLORMERBEG LD DERH VTV,
WHO &, BEEZEOPT O FHELHVSEI L%
WRLTBY, BEEOBRIINLPET LVEL
TW58, F 72, Burgess-Wilson 5 i 7" — )b [fi #¢
O PT BEUIRE B OFEMFORE LR D L
HELTWBED, L L, HEIC0LDOBEEED
ﬁmuﬁﬁﬁéé’tﬁgwwaK#VUfi
v e EOEREMAEE VTV B HiEE D £\,
BEEVROBE \CHEESH o 1T REEE S
WCHRET 572012, BEME (B-H) o PT B
EPRBEAOPTHELTHWTINRICE#E LK%
ER L CTH7z. IBIZHAH LD ITHHR 1 &k
3D INR DIEDEEI PR VNS oz,
12 WHO Of1& 12 X i, INR IZAFER
HAWTHlET 52 & &2AiiRIc L T ISTEDSHRE &
NTwna70, #BHN, BEXFORERSEOR
BZEoTHhROVDIELDOENEZLNLI LT
H5EH., BHICXVBREORIBEOWZ THELR D
ZEiFE<HAENTWAS, fEoT, XA —h—0H
TR CEZISIfEZ ZDFE FHWADTIE
%<, BHEERTOWESFEICEbELMIEISI &
HWERETHAHIHY.
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FEZUC, ISIAS LIS VS 2 33 % v Tl
EL7oHisk & ISIAS 2 13 VR EE % F W 7 i 2 s
Ti¥, INRE#%21T> COMEIEMABE L RAD
TBY, CORFEBEVPLETH A, ISIHF1ITE
WRHERH 1AL HELA L LI I, REKD
THERYDPEBTHLZ LY THY, Pk
L O intensity 255\ I & ) BEOERD
LW,

—H TT ORIEHRICE LTI 4 2O H T
#, INR L DB —RLEPEONRZ. 2O
HHE LT3R 2 2BRWVTHE—X — 7 — DR
FHVWTWREZLIZEDISIORELDEN 2N
ERBHIFo N, T E L, 1B D 4 KDk
BHESIFIIEF-B LTI IS LEMNTON
72. bPEIZBWTIRZIDA =T —DHEHEER
BEVE W) BHREEIH % 5 PT ORFE L3R
MBRRLEEZ LN,

Db, KEFFEIZPT-INR 2R &5 (24725
TORMESZRELZDIDESZL. ThbHER
B L C & Z EFRALREC O PLER B R b L S N,
B#HO QOL M LA HifF s 5.

B, R XDOEEFIT Seminars in Thrombosis
and Hemostasis 8 FIZBEICRFE L 729,

X 73
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Some Concern about ISI/INR System: Experience from Simultaneous Measurement of the

Same Plasma at 4 Different Laboratories

Yoshio Uetsuka*, Nobuo Sakuragawa™® *, Hideo Wada™ * *,
Yoshifusa Aizawa™* * * * Tetsuo Ozawa* *, Masahiko Aosaki* * ** *

Katsuyoshi Ooki*, Miyuki Inoue* * * ¥ ** Hiroshi Kasanuki*

* Department of Cardiology, Tokyo Women’s Medical University, Tokyo, Japan

* * Department of Clinical Laboratory Medicine, Toyama Medical and Pharmaceutical University,

Toyama-shi, Japan

* * *Second Department of Internal Medicine, Mie University, School of Medicine, Mie, Japan

** * *Rirst Department of Internal Medicine, Niigata University, School of Medicine, Niigata, Japan

* % % ¥ ¥Yokohama National Hospital, Kanagawa, Japan

* % ¥ %% * Central Clinical Laboratories, Tokyo Women’s Medical University, Tokyo, Japan

In 1984, the Scientific and Standardization Commit-
tee (formefly ICTH) recommended the use of Interna-
tional Sensitivity Index and International Normalized
Ratio (ISI/INR) System for the monitoring of oral
anticoagulant therapy. This system is introduced
because the sensitivity of thromboplastin reagents used
for the measurement of prothrombin time (PT) is
widely different and comparison among hospitals
employing different reagents is virtually impossible.

In 1989 and 1994, therapeutic guidelines for
monitoring oral anticoagulant were published in the
western countries, but they might not fit Asians who
were not so prone to thrombotic diseases compared to
Caucasians. Therefore, we are in need of establishing
the optimal therapeutic range of oral anticoagulant
therapy for Japanese. Before we proceed to do so, the
verification of the reliability of ISI/INR system is
mandatory. In this study we simultaneously measured
the plasma from 7 patients with warfarin therapy at 4
different institutions for PT seconds, PT-INR, th-
rombotest (TT) seconds and TT-INR. The comparison
between these laboratories revealed clinically impor-

tant variances between 4 laboratories even when PT
was converted to PT-INR.

The laboratory 1 and the laboratory 3 were using the
same thromboplastin reagents for the measurement of
PT. And PT (seconds) in both laboratories showed
similar numbers, but when they converted into INR,
the variances were of significance (maximum coeffi-
cient of variance 10.44). We investigated the reason
why these differences occurred and found that the
calculated PT seconds for normal control at the
laboratory 3 were somewhat larger than those of other
laboratories. If we assume that PT-INR is identical to
TT-INR, the estimated PT (second) for normal control
at the laboratory 3 can be calculated from TT-INR.
And it was 10.56+0.10 seconds. This was nearly the
same as the one which was used at the laboratory 1.

In conclusion, there are some difficulties still
existing to overcome before ISI/INR system will
reliably be used. And we suggest attention should be
given to the PT seconds used as normal control
plasma.

Key words : Prothrombin time, Thrombotest, INR, ISI, Anticoagulany.

(Circ Cont 21 : 271~277, 2000)
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