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Time International Normalized
Ratio and Thrombo Test] % []
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Objectives. The optimal therapeutic range for laboratory evaluation of oral anticoagulant therapy is now
defined by the prothrombin time international normalized ratib] PT-INR[] However, the thrombo tedt] TT]
an alternative method to measure intensity of anticoagulation, is also currently used throughout Japan. The
relationship between PT-INR and TTJ %[has yet to be clarified. This study investigated the relationship
between PT-INR and TT] %[l

Methods. The PT-INR and TT] %DOwere simultaneously measured of 505 consecutive samples from
patients treated with warfarin in our hospital. Fourteen functions were used for regression analyses: a frac-
tional functiohl YO a/X[J b a square root functiol Y[ aX®>0 b[] a natural logarithmic functioh] Y[
dJInX 0 b a power series functiohl Y aX’[] a quotient functiofl Y[ ab*[] and polynomial functions

0v0 a,X"0 a,0, X"°'0 ...... 0 a,X'0 b[J1H ny 90 The results were confirmed by the same meth-
ods in 383 samples and 296 samples from another two laboratories.

Results. The power series function showed the most significardfl p 0 0.0001Chnd highest adjusted R

0 0.858torrelation, with a regression formula of TT] %[1J e*f1 PT-INR¥ ** in our laboratory. Using the
same analyses, the power series function also showed the most significant and highest adjusted R* in sam-
ples from the other two laboratories.

Conclusions. This study showed that a power series function is the most appropriate for expressing the
relationship between PT-INR and TT] %[hmong the 14 functions. The function between PT-INR and TT

O %[is mainly derived from the relationship between TT] %[and TT secl] Both internal validity and exter-
nal validity confirmed the relationship between PT-INR and TT! %0l
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Fig. 1 Regression curves from the monomial and polynomial regression analyses of 505 samples
from the Japanese Red Cross Kumamoto Hospital laboratory
Each graph shows the correlation between PT-INR and TT] %[] Regression curves on graphs No. 10 No. 6
were derived from monomial regression analyses. The results of analyses were converted to a fractional
function from graph No. 1, a square root function from No. 2, a natural logarithmic function from No. 3, a
power series function from No. 4, and a quotient function from No. 5. Regression curves on No. 600 No. 14
were derived from monomial and polynomial regression analyses.
TTO thrombo test; PT-INR [0 prothrombin time international normalized ratio.
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Table 100 Regression functions and adjusted R? derived from regression analyses using the 14 functions] Japanese Red

Cross Kumamoto Hospital, n[] 5050

Functions

Regression curves[] YU TT! O J XO PT-INRO O p value

Adjusted R?

Y[ 125.6/X0 39.30

Square root functiond YO O 88.4x°30 155.103
Natural logarithmic functiond0YO 0 66.7 InX[ 73.90

YD e4.5|:| XD 2.1D

YD eS.D eD 0.9|3(D

YO O 26.9X0 86.30

Y[ 10.7X%0 81.9X01 146.50

Fractional functiond

Power series functiond
Quotient functiond
Monomial functionJ

Polynomial functions

YO O 4.8X°0 56.5X200 203.5X0 239.20

YO 1.9Xx*0 29.2X30 162.1X20 384.0X0 342.10

YO 00.8X°0 15.0X*0 108.7X30 381.3X200 658.2X0 466.40

YO 0.1x°0 3.0X°0 31.9X*00 172.1X30 505.4X20 777.9X0 510.700

go.00010 0.7490

00 o0.00010  00.5560
00 o.00010  00.6390
00 0.00010  00.8580
0Odo.00010  0O0.7570
00 o.00010  0O0.4580
00 0.00010  00.65701
0Odo.00010  00.7510
Ogo.00010  0O0.7760
00 0.00010  00.7830
00 o.00010  00.7830

YO 00.1x70 2.1x°0 21.1X°0 118.9X*0 407.7X30 863.5X7°

0 1060.0x0 599.50

00 o.00010  00.7830

YO 0.1X30 1.8X70 21.1X°0 135.6X50 526.8X* 1285.0X30 1972.0X*1

0J 1810.4x0 807.501

YO 00.04x°0 1.3X%0 17.6X70 135.0X°0 637.7X°0 1926.6X*0 3745.2X38
[0 4593.0x20 3343.4X00 1182.2

00 o.00010 00.7820

00 0.0001 0J0.782

Abbreviations as in Fig. 1.
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Table 201 Regression functions and adjusted R? derived from regression analyses using the 14 functions! Kagoshima
Seikyo Hospital, n[] 383[]

Functions Regression curves[] YO TT! %0 XO PT-INRO O pvalue  Adjusted R?
Fractional functionO YO 98.1/X0 33.301 go.oo010 0.8010
Square root functionC] YO O 73.2x°50 122.80 a0 o.00010  0.6140
Natural logarithmic functionOd YO O 53.0 InX[] 54.600 00 0.00010  0.68600
Power series functiond YO e20 X210 0o o0.00010  0.8900
Quotient functiond YO e+t eP 1030 ado.00010 0.8170
Monomial function] YO O 24.1X0 69.10 00 0.00010  0.53303
Polynomial functions YO 17.5X%00 99.8X0 143.50 0o o0.00010  0.7680

YO O 14.1x30 114.6X20 303.9X0 275.700 a0 o.00010  0.8500
YO 10.4X*0 109.9X30 427.7X20 732.0X0 482.00 a0 o.00010  0.8740
YO O 6.5X50 86.1X*0 449.2X30 1151.7X0 1467.0X0 765.600 0o o0.00010  0.8800

YO 5.3Xx°0 82.2X°00 518.1X*0 1712.4X30 3143.6X20 3070.8X0 1280.400 00 o0.00010 0.8820
YO O 3.9X700 69.8X°0 527.4X50 2169.0X*0] 5259.5X30 7554.3X%0

0 6006.6X0] 2086.801 Odo.00010  0.8820
YO 2.6X30 53.0X70 468.2X°00 2323.3X500 7081.7X*0 13597.8X300 16120.8X*2

0 10873.5X0 3257.00 0B 0.000100.88200
YO 0 4.065X°0 89.8X801 865.1X70 4771.8X°0 16608.7X° 37850.7X*1 O 0.0001 0.882

0 56560.6X°0 53593.3X2[] 29389.6X[] 7205.0

Abbreviations as in Fig. 1.

Table 3] Regression functions and adjusted R? derived from regression analyses using the 14 functions] Taragi
Municipal Hospital, n[] 2960

Functions Regression curves[] YO TT! %] XO PT-INRO O pvalue  Adjusted R?
Fractional functionO YO 148.8/X0 62.300 go.oo0103 0.6750
Square root function] YO [0 109.8X°30 174.50 go.oo010 0.47703
Natural logarithmic functionOdYO O 80.2 InX[ 71.80 go.o0010 0.5520
Power series functiond YO e*0 X7250 do.00010 0.8540
Quotient functiond YO et el 1200 [00.00010 0.7540
Monomial functionC] YO O 35.4x0 93.70 go.o0010 0.3960
Polynomial functions YO 23.1Xx20 137.6X0 192.60 gdo.00010 0.6150

YO O 16.4X30 146.9X20 414.3X0 379.20 do.o00103 0.7290
YO 13.1Xx*0 155.5%°0 657.7x20 1180.1xX0 777.40 do.000103 0.8000
YO 09.7X°0 142.9X*0 805.3X30 2180.9X200 2853.2X 0 1468.40 gdo.000103 0.8280

YO 8.0X°01 137.9%°01 952.7x*0 3398.7X°01 6612.1X°00 6683.3X01 2778.60  [10.00010  0.83801
YO 0 6.8X70 432.4X°0) 1069.3X°0 4669.1X*01 11921.5X°0) 17842.0X%0

0 14557.7X0 5047.40 go.00010  0.8410
YO 4.9X°01 109.0X701 1026.7X°01 5389.6X°01 17259.3X°T] 34566.6X°°

00 42379.2X20 29201.1X00 8733.80] 0o.00010 084100
YO 0 0.2X°0 8.4X°01 143.1X°0) 1217.6X°01 6056.0X°01 18761.8X*0 10,0001 0.841

0 36753.1X°00 44359.7X201 30214.5XT] 8957.0

Abbreviations as in Fig. 1.
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Table 40 Relationships between TT] seclland TT-INR, TT] % [and TT %[] TT] %[and TT-INR, TTO
O secCand PTI sec] TT-INR and PT-INR, and TT! %[hnd PT! %[ Japanese Red Cross

Kumamoto Hospital(]l O

Regression curves p value Adjusted R 2
TT-INRO 0.022TT sec[] 0.149 0 0.0001 0.99000
TD %0 e TT secF 196 1 0.0001 0.96000
T %[0 e*4510 TT-INRU 227 0 0.0001 0.9590
TT sec[] 5.524PT] sec[1] 35.818 [0 0.0001 0.9490
TT-INRO 1.134PT-INRO 0.135 1 0.0001 0.9170
TD %[ 1.382PT %[1] 30.45 [0 0.0001 0.816

PTO prothrombin time. Other abbreviations as in Fig. 1.
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