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ABSTRACT Objective: To investigate the significance of tacrolimus blood concentration monitoring and clinical drug individual
dosage adjustment method. Methods: 70 cases of liver transplantation patients had administration of tacrolimus two times daily after
transplantation. Their blood concentration of tacrolimus and calcineurin activity in PBMC were monitored respectively at one week and
three weeks after transplantation. Results: Acrolimus clearance rate increased significantly at three weeks compared to that at one week
after transplantation. The drug concentration of each sampling time point was positively related to the area under the concentration-time
curve of 0-12h (AUCO0-12). A significant correlation was also found between the lowest calcineurin activity and 0-12 h calcineurin
activity time curves (r2>0.92). Conclusion: Concentration monitoring is the best method for adult patients with LDLT in conventional
tacrolimus dosage adjustment. Simultaneous monitoring of calcineurin activity in patients with the lowest is helpful in estimating the
immune status of patients in the tacrolimus dosing interval period.
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Fig. 1 Time course changes of tacrolimus blood concentration and phosphatase activity in peripheral blood mononuclear cells (PBMCs) of calcineurin

(CN) at one week (empty circle) and 3 weeks (filled circle) after LDLT. Each symbol represents the mean standard deviation (SD). *P<0.05, 1 week after

transplantation, significant difference.
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Table 1 Pharmacokinetic and pharmacodynamic parameters of tacrolimus

Parameters 1 Week 3 Week
Body weight (kg) 67.1£ 15.2 63.5¢ 10.1
Moming dose (mg/kg) 0.020+ 0.015 0.026% 0.017

Pharmacokinetic parameters

C, (ng/mL) 9.8+ 2.6 7.7% 2.7
o () 2(1-8) 2(0-4)
Cmax (ng/mL) 16.0+ 5.4 12.5+ 49
AUCO0-12 (ngh/mL) 140+ 38 110+ 40*
CL/F(/h/kg) 0.147+ 0.110 0.268+ 0.220%*

Pharmacodynamic parameters

CNbase (pmol/min/mgprotein) 73.8t+ 16.2a b
CNO (pmol/min/mgprotein) 47.9% 14.5 47.0+ 11.2
tnadir (h) 2(1-8) 4(2-4)
CNnadir (mg/min/mgprotein) 40.6x 15.4 39.2+ 9.7
AUA,; (pmol/min/mgprotein) 537+ 188 512+ 114

Note: Data are given as the mean = SDj; a : n =10 patients;b: indicates that only measured on the day of transplantation; *: Significantly different from
the mean value within one week, P<0.05; Cy: Blood concentration pre-dose; C,.: maximum blood concentration; tmax: time corresponding to Cmax;
AUCO0-12: area under the concentration-time curve from 0 to 12 h; CL/F:apparent clearance; CNy,. calcineurin activity at baseline measured before
tacrolimus administration on the day of transplantation; CNO; calcineurin activity pre-dose; CN,4, calcineurin activity at maximum inhibition; tnadir: time

corresponding to CNnadir; AUA,: area under the calcineurin activity-time curve from 0 to 12 h.

64.6pmol/min/mg £ 1(95%CI56.3-72.9). F1 AUC,, Z JHI AR SEHEAR S (] 3¢), AUA, 5 CN, i 122 8]
24 R HNANMNEZEHXER F YA (1>=0.919/0.931; 1&] 3d), FLABHT H] 2 A9 CN 3 Pt &

S CN Il AUA,, 195 Co o (1 3a,b), AUA,, it

250 1 2501 250
a b c
= J o = 4 .0 = p S0
= 200 , = 200 . = 20 P
2 ° g £8 /.0 2
2 1504 & 2 1501 5 2 1501
o . o o
& 1004 3 100+ 3 1004
o O (8]
3 o 3 o0 O 3
504 £=0.530 (Week1) 504 £2=0.411 (Week1) 504 2=0.730 (Week1)
R=0.767 (Week3) 2=0.498 (Week3) 2=0.665 (Week3)
0 T T T J 0 T T T J 0 T T T J
0 10 20 30 40 0 10 2 30 40 0 10 20 30 40
C, (ng/ml) C, (ng/ml) C, (ng/ml)
250 2501 250
e f
= 2004 = 2004 o, = 2004 o
[3 3 o/ £ o
g 3 =2
£ 1501 £ 1501 2 1501 o
o o o
& 1004 & 1004 S 1004
(8] (8] (8]
2 e =2 =2
< 50 ?=0.766 (Week1) < 507 2=0.706 (Week1) < 507 £2=0.853 (Week1)
£=0.892 (Week3) 2=0.910 (Week3) 2=0.888 (Week3)
0 T T T J 0 T T T J 0 T T T 1
0 10 2 30 40 0 10 20 30 40 0 10 20 30 40
C, (ng/ml) Cg (ng/ml) C,, (ng/ml)

2 BRI RBERABE 1.2.4.8.12h( 533128 Co.C.Co.Co Cs 7 C)BY 0-12 h JREE - B 18] i 4 TEAR(AUCO-12) 5 fth ST B 5] M 25 7R 2 8]
HItEX S, S0 AKEK LDLT /5 1 BA(Z=0E ) 3 B(SO0E ) WREELEE, SEMELS KRR | B 3 A% ERIEL,
Fig.2 Correlation between area under the concentration-time curve from 0 to 12 h (AUC,,) and tacrolimus blood concentration at pre-dose and 1, 2, 4, 8,
and 12 h after the morning administration (C,, C,, C,, C,, Cg and C,,, respectively). Each point represents the time-course data from 14 patients at 1 week
(empty circles) and from 13 patients at 3 weeks (filled circles) after LDLT. Solid and dashed lines represent linear regression line at 1 and 3 weeks,

respectively.
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Fig.3 Correlation between pharmacokinetic and pharmacodynamic parameters (a, b, ¢) and pharmacodynamic parameters (d) of tacrolimus in 14 patients

at 1 week (empty circles) and in 13 patients at 3 weeks (filled circles) after LDLT. Calcineurin activity at the trough time point (CN, a) or the area under

the calcineurin activity-time curve from 0 to 12 h (AUAO0-12, b) vs. blood concentration pre-dose (C). ¢: AUA,, vs. area under the concentration-time

curve from 0 to 12 h (AUC,,,); d: AUA,j; vs. CNO activity. Solid and dashed lines represents linear regression line at 1 and 3 weeks, respectively.
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