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[Abstract] Objective To evaluate the effect of cytochrome P450 3A5 (CYP3A5) genetic polymorphism on the
blood drug concentration of tacrolimus (TAC) in patients with lupus nephritis (LN), to determine the appropriate initial
dose for LN patients of different genotypes and the differences in time to remission, and to analyze factors associated with
LN prognosis. Methods Patients with active LN attending the outpatient clinic of the Department of Rheumatology and
Immunology, West China Hospital, Sichuan University were enrolled. Their CYP3A5 genotypes were determined.
According to the different genotypes, the patients were assigned to two groups, the AA + GA group, or the rapid
metabolism group with the genotype CYP3A5%1/*1, i.e., AA + CYP3A5*1/*3, and the GG group, or the slow metabolism
group with the genotype CYP3A5*3/*3. The basic information, clinical manifestations, history of other diseases, and
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medication history of the enrolled patients were collected. According to the principle of simple random grouping, patients
in each group were randomly divided into two subgroups, receiving TAC at initial doses of 0.05 mg/(kg-d) and 0.075
mg/(kg-d), respectively. Data on laboratory test indicators, including TAC blood drug concentration, blood pressure, and
other relevant clinical follow-up indicators, were collected each month from each group. Patients were also evaluated each
month for their clinical remission status. When patients in the 0.05 mg/(kg-d) initial dose group did not achieve clinical
remission after 2 months, the TAC dose was increased to 0.075 mg/(kg-d), and the patients were observed until the end of
the 6th month. Patients in the 0.075 mg/(kg-d) initial dose group were observed for 6 months, regardless of their remission
status. Results In the LN patient subgroups receiving TAC at the same initial dose, the cumulative remission rate of
patients with the GG genotype was higher than that of patients with the AA+GA genotype, but only in the 0.05 mg/(kg-d)
initial dose group, the difference in cumulative remission rate between the two genotypes was statistically significant (P <
0.05). According to a comparison of patients with the same genotype who received TAC at different initial doses, the
remission rate of patients receiving 0.075 mg/(kg-d) initial dose was higher than that of the 0.05 mg/(kg-d) initial dose
group, but only in patients with AA + GA genotype, the difference in remission rate between the two initial dose groups
was statistically significant (P < 0.05). Whether it was different genotypes in the same TAC initial dose group or different
TAC initial doses of the same genotype, there was no statistically significant difference in the time to achieve complete
remission (P > 0.05). Regardless of the different initial TAC doses, patients with the GG genotype maintained higher TAC
blood concentrations than those with the AA + GA genotype throughout the course of treatment. TAC blood
concentration during treatment (OR = 1.941; 95% CI, 1.47-2.563; P < 0.001), CYP3A5*1 genotype carrier status (OR =
0.161; 95% CI, 0.053-0.492; P = 0.001), and the initial TAC dose (OR = 0.205; 95% CI, 0.113-0.371; P < 0.001) were all
significant factors influencing treatment efficacy. When TAC blood concentration was higher, patients with the GG
genotype receiving TAC at an initial dose of 0.075 mg/(kg-d) were more likely to achieve clinical remission. There were no
statistically significant differences in the incidence of adverse reactions between subgroups with the same genotype but
receiving TAC at different initial doses (P > 0.05). Conclusion The efficacy of TAC in treating LN patients is correlated
with CYP3A5 genotypes, TAC blood drug concentration, and TAC initial dose. The blood drug concentration of TAC is
influenced by CYP3A5 genotypes, with the TAC blood drug concentrations of the slow metabolism group being higher
than that of the fast metabolism group. When the TAC blood drug concentration reaches 6-10 ng/mL, it is more likely for

LN patients to achieve clinical remission.
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Table1 Baseline data of the fast metabolism group and the slow

metabolism group

Total AA +GA GG

Variable (n=103) (n = 50) (n=53)

P

Female/case (%) 89 (86.4) 43 (86.0) 46 (86.8)  0.907

Agelyr. 36.77 £11.01 37.18 £11.51 36.38 £10.62 0.714

Body mass/kg 53.95+9.51 54.46+897 53.47+10.05 0.600

Course of disease/years 7.40+5.73  7.20+6.02 7.59+549 0.732

Urine protein (g/24h)  1.56 +1.04 153+1.14 159+0.94 0.751

Prednisone/(mg/d) 12.09 £9.35 13.05+10.29 11.18 +8.36 0.313

HCQ/case (%) 94 (91.3) 45 (90.0) 49 (92.5)  0.660

HCQ: hydroxychloroquine.

£2 005mg/ (kgd) EIAAFN0.075 mg/ (kg-d ) RIBAELER
Table 2 Baseline data of the 0.05 mg/(kg-d) initial dose group and the
0.075 mg/(kg-d) initial dose group

Total  0.05 mg/(kg-d) 0.075 mg/(kg-d)

Variable (n=103) (n=66) (n=137)

P

Female/case (%) 89 (86.4) 58 (87.9) 31(83.8) 0.561

Agelyr. 36.77 £11.01 37.62+11.56 3524+9.94 0.295
Body mass/kg 53.95+9.51 54.59+9.17 53.31+£9.92 0.601
Course of disease/years 7.40 +5.73  7.55+5.95 7.13+£538 0.724
Urine protein/(g/24h) 1.56 + 1.04 1.62 £ 0.96 1.50 £ 1.12  0.747

Prednisone/(mg/d) 12.09 £9.35 12.25+8.95 11.79 £10.15 0.811

HCQ/case (%) 94 (91.3) 60 (91.0) 34(91.9)  0.865

HCQ: hydroxychloroquine.
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Fig 1 Cumulative remission rates in lupus nephritis patients of different

genotypes treated with an initial dose of 0.05 mg/(kg-d)
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Table 3 Remission for lupus nephritis patients with different genotypes

treated with the same initial dose

Time to CR/month,

Initial dose Genotype n  CR/case (%) median (P,s, Ps)

0.05mg/(kgd) AA+GA 35  14(40.0) 3.0 (1.0, 5.0)
GG 31 30(96.8) 3.0 (1.0, 3.0)
Total 66  44(66.7) 3.0 (1.0, 4.0)

0.075mg/(kg-d) AA+GA 15 12 (80.0) 3.0 (2.0, 4.5)
GG 22 22(100.0) 2.0 (2.0, 3.0)
Total 37 34(91.9) 2.0 (2.0, 3.0)

CR: complete remission. " P <0.05,vs. GG genotype treated with the

same initial dose.
1ol Genotype
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Fig2 Cumulative remission rates in lupus nephritis patients with

different genotypes treated with an initial dose of 0.075 mg/(kg-d)
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Fig 3 Cumulative remission rates in lupus nephritis patients of the
AA+GA genotype treated with different starting doses
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Table4 Remission for lupus nephritis patients with the same genotype

treated at different initial doses

Time to CR/month,

Genotype Initial dose n  CR/case (%) median (P, Py)

AA+GA 005mg/(kgd) 35  14(40.0) 3.0 (1.0,5.0)
0.075 mg/(kg-d) 15  12(80.0) 3.0 (2.0, 4.5)
Total 50 26(52.0) 3.0 (1.0, 5.0)

GG 0.05mg/(kg:d) 31  30(96.8) 2.0 (1.0, 3.0)
0.075 mg/(kg:d) 22 22(100.0) 2.0 (2.0, 3.0)
Total 53 52(98.1) 2.0 (1.0, 3.0)

CR: complete remission. " P<0.05, vs. the same genotype treated at 0.075
mg/(kg-d).
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Fig4 Cumulative remission rates in lupus nephritis patients of the GG

genotype treated with different starting doses
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-~ GG genotype + TAC 0.05 mg/(kg-d) (n = 31)
-+ GG genotype + TAC 0.075 mg/(kg-d) (n =22)

* * * * *

»- AA+GA genotype + TAC 0.05 mg/(kg-d) (n = 35)
- AA+GA genotype + TAC 0.075 mg/(kg-d) (n = 15)
. -

TAC blood concertration/(ng/mL)

4t A ey
e -.“":::: ---- e s i )
- R # #

2.

0
X & N N K &

R A A

Bl 5 TACHMZRELHBEHE
Fig 5 The trend of TAC blood concentration
" P<0.05GG genotype + TAC 0.05 mg/(kg-d) vs. GG genotype + TAC
0.075 mg/(kg-d); " P<0.05, AA+GA genotype + TAC 0.05 mg/(kg-d) vs. AA+GA
genotype + TAC 0.075 mg/(kg-d).
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Table 5 Effect of TAC blood concentrations on the efficacy

Parameter B Wald Chi-Square p OR (95% CI)
(Intercept) 0.382 0.12 0.729 1.466 (0.168-12.774)
TAC blood concentration 0.663 21.861 <0.001 1.941 (1.47-2.563)
Genotype AA + GA —1.825 10.286 0.001 0.161 (0.053-0.492)
GG 0 — — 1
Starting dose/(mg/[kg-d]) 0.05 —1.586 27.46 <0.001 0.205 (0.113-0.371)
0.075 0 — — 1
Time Month 1 0.884 3.655 0.056 2.421 (0.978-5.995)
Month 2 0.79 3.109 0.078 2.204 (0.916-5.303)
Month 3 0.447 1.098 0.295 1.564 (0.677-3.613)
Month 4 0.246 0.318 0.573 1.279 (0.544-3.006)
Month 5 0.193 0.191 0.662 1.213 (0.511-2.881)
Month 6 0 — — 1

OR: odds ratio.

*6 F—ERBINEBETACTEEHEFENFTRRELER

Table 6 Incidence of adverse reactions to different starting doses of TAC in lupus nephritis patients of the same genotype

Index AA + GA genotype GG genotype
0.05 mg/(kg-d) (n = 35) 0.075 mg/(kg-d) (n = 15) 0.05 mg/(kg-d) (n =31) 0.075 mg/(kg-d) (n = 22)
Cr Normal 34 (97.1%) 14 (93.3%) 31 (100%) 22 (100%)
Abnormal 1(2.9%) 1(6.7%) — —
LFTs Normal 35 (100%) 15 (100%) 31 (100%) 22 (100%)
Abnormal — — — -
Glucose Normal 35 (100%) 14 (93.3%) 28 (90.3%) 22 (100%)
Abnormal 0 (0%) 1(6.7%) 3(9.7%) 0 (0%)
CBC Normal 35 (100%) 15 (100%) 29 (93.5%) 20 (90.9%)
Abnormal — — 2 (6.5%) 2 (9.1%)
Lipid profile Normal 31 (88.6%) 15 (100%) 30 (96.8%) 22 (100%)
Abnormal 4 (11.4%) 0 (0%) 1(3.2%) 0 (0%)
BP Normal 31 (88.6%) 15 (100%) 28 (90.3%) 22 (100%)
Abnormal 4 (11.4%) 0 (0%) 3(9.7%) 0 (0%)

Cr: creatinine; LFTs: liver function tests; Glucose: blood glucose; CBC: complete blood count; BP: blood pressure.
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