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Construction of a prediction model for classification of tacrolimus

elimination rate during early period after liver transplantation
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('Department of Hepatobiliary Surgery, *Department of Nursing, Shanghai General Hospital, Shanghai Jiao Tong
University School of Medicine, Shanghai 200080, China; *School of Nursing, Shanghai Jiao Tong University,
Shanghai 200025, China)

[ Abstract] Objective To construct a prediction model integrating donor and recipient genetic
information for classifying the elimination rate of tacrolimus (FK506) during the early postoperative period
in allogeneic liver transplant recipients, with the aim of optimizing individualized dosing strategies in the

early postoperative phase. Methods This was a single-center retrospective cohort study. A total of 174
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liver transplant recipients from Shanghai General Hospital, Shanghai Jiao Tong University School of
Medicine from Oct 2016 to Jul 2021 was involved. Dosage and concentration of FK506, liver and kidney
function, rejection reactions, infection, serum albumin, and hematocrit were collected. Genotypes of
donor and recipient CYP3A5 rs776746, donor FMO3 rs1800822, and recipient SLCO1B1 rs4149015 were
determined by sequencing. Factors influencing FK506 elimination speed were screened by multiple linear
regression analysis. Accuracy evaluation of prediction model for classification of FK506 elimination was
assessed by ROC curve analysis. Results The median alanine aminotransferase level returned to the
normal range (<C40 U/L) on postoperative day 13. The median total bilirubin level decreased below the
upper limit of normal (23 pmol/L) after postoperative day 15. Concurrently, the dose-corrected trough
concentration (C/D ratio) of tacrolimus (FK506) reached a plateau around postoperative day 9 (83.30—
108.80 ng*mL"'-mg !-kg™!). According to the C/D ratio during 2 weeks after operation, phenotypes of
FK506 elimination could be divided into fast elimination, intermediate elimination and slow elimination.
Significant differences were observed among the 3 groups in terms of body mass-standardized daily dose
and trough concentration. The median daily dose in the fast elimination group (0.082 mg/kg) was 3.1 times
that in the slow elimination group (0.026 mg/kg), while its median trough concentration (5.0 ng/mL) was
significantly lower than that in the slow elimination group (9.0 ng/mlL). Both the bacterial infection rate
(65.1% ) and elevated urea nitrogen rate (41.9% ) in the slow elimination group were significantly higher
than those in the other two groups (all P<C0.05). Multiple linear regression analysis showed that donor and
recipient CYP3A5 rs776746 (P<C0.001) , and recipient SLCO1B1 rs4149015 (P=0.033) were
independent influencing factors on the C/D ratio. ROC curve analysis showed that the AUC of fast
elimination and slow elimination predicted by the combination of the 3 genotypes were 0.828 (P<C0.001)
and 0.727 (P<C0.001) , respectively. Conclusion The combination of donor and recipient genotype
testing might accurately predict the FK506 elimination phenotypes in liver transplant patients, providing a
basis for individualized treatment strategies and reducing adverse drug reactions.

[Key words] CYP3A5;
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liver transplantation; tacrolimus; genetic polymorphism
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Fig1 Changes of liver function and FK506 elimination during early period after liver transplantation under TDM strategy
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Tab 1 Relationship between classification of FK506 elimination and pharmacology and clinical parameters during convalescence

period after liver transplantation

[n=174, M(P,,, P,,) orn( %) |

Body mass standardized dose (mg/kg)

Concentration (ng/mL) 5.0 (4.2, 5.7)
Rejection reaction

No 141 35 (81.40)

Yes 33 8 (18.60)
Bacterial infection

No 102 29 (67.44)

Yes 72 14 (32.56)
Fungal infection

No 145 39 (90.70)

Yes 29 4(9.30)
Serum creatinine (pmol/L)

>97 11 2 (4.65)

<97 163 41 (95.35)
Serum urea nitrogen (mmol/L)

>3 45 9 (20.93)

<8 129 34 (79.07)
Serum alanine aminotransferase (U/1.)

>120 42 10 (23.26)

<120 132 33 (76.74)
Serum total bilirubin (pmol/1.)

>34 80 15 (34.88)

<34 94 28 (65.12)

0.082 (0.066, 0.100)

0.047 (0.037, 0.059) 0.026 (0.017, 0.034) <<0.001
6.6 (5.5,7.7) 9.0 (7.7, 10.9) <<0.001
71 (80.68) 35 (81.40) 0.993
17 (19.32) 8 (18.60)
58 (65.91) 15 (34.88) 0.001
30 (34.09) 28 (65.12)
73 (82.95) 33 (76.74) 0.220
15 (17.05) 10 (23.26)
6 (6.82) 3(6.98) 0.874
82 (93.18) 40 (93.02)
18 (20.45) 18 (41.86) 0.022
70 (79.55) 25 (58.14)
18 (20.45) 14 (32.56) 0.311
70 (79.55) 29 (67.44)
41 (46.59) 24 (55.81) 0.148
47 (53.41) 19 (44.19)
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Tab 2 Multivariate regression analysis of factors influencing FK506 elimination during convalescence period

after liver transplantation

Constant

Serum alanine aminotransferase
Serum total bilirubin

Serum albumin

Hematocrit

Recipient rs4149015

Donor rs1800822

Donor rs776746

Recipient rs776746

—154.457 (—321.862, 12.948)
0.017 (=0.010, 0.045)
0.054 (=0.260, 0.367)

—1.826 (—4.681, 1.029)
—6.538 (=314.644, 301.568)
48.623 (4.050, 93.196)
25.248 (—17.357, 67.853)
72.352 (32.622, 112.082)
89.716 (49.733, 129.699)

84.669 —1.824 0.070
0.014 1.230 0.221
0.158 0.338 0.736
1.444 —1.264 0.208

155.831 —0.042 0.967

22.544 2.157 0.033

21.548 1.172 0.243

20.094 3.601 <<0.001

20,2272 4.437 <20.001

0.893,P<C0.001) ; 1612 W15 B £ A w o, ik 3
A5 R Y Bk I %) AUC B 43314 0.606 ,0.668 il
0.534, 1 = F B & T & £ Y AUC R 0.727
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Fig2 Accuracy evaluation of prediction model of classification of FK506 elimination during convalescence period

after liver transplantation
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