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Analysis of Influential Factors of Tacrolimus Blood Concentration in 104 Patients with Nephrotic
Syndrome of Different Nationalities

ZHU Lili"*, WANG Yirui*, HAN Gang’, CHEN Bosong”, YUAN Yuan’, CHEN Guoru"?, Gulimire - Abudureyimu?®,
ZHAO Jun® (1.College of Pharmacy, Xinjiang Medical University, Urumqi 830011, China; 2.Dept. of
Pharmacy, the First Affiliated Hospital of Xinjiang Medical University, Urumqi 830054, China; 3.Dept. of
Pharmacy, Urumgqi Midong District People’s Hospital, Urumgqi 830000, China)

ABSTRACT OBJECTIVE: To investigate the influential factors of tacrolimus (TAC) blood concentration in patients with
nephrotic syndrome (NS) of different nationalities. METHODS: In retrospective study, clinical information of 104 patients who
diagnosed as NS and met inclusion/exclusion criteria were collected from the First Affiliated Hospital of Xinjiang Medical
University during Dec. 2017 and Nov. 2018, including gender, age, ethnicity, height, body weight, laboratory test items,
combined drug use and TAC dosage. Influential factors for TAC blood concentration were analyzed by SPSS 22.0 software, and
effects of combined use of Wuzhi capsule on steady-state blood trough concentration (c3.) and dose of TAC were also analyzed.
RESULTS: Among 104 patients, totally TAC blood concentration of 394 case times were monitored; using TAC standardized
blood concentration as endpoint, Han nationality group was significantly lower than Uygur and Kazak nationality group (P=
0.003) ; patients receiving combined use of Wuzhi capsule were significantly higher than those without combined use of Wuzhi
capsule (P=0.056) ; the patients with combined use of calcium antagonists was significantly higher than the patients without
calcium antagonists (P=0.01) ; the patients with combined use of proton pump inhibitors were significantly lower than those
without combined proton pump inhibitors (P=0.01) ; patients with normal hematocrit were significantly lower than those with
abnormal hematocrit (P=0.001) ; patients with normal urea nitrogen were significantly lower than those with abnormal urea
nitrogen (P<<0.001). The dose of TAC in patients receiving combined Wuzhi capsule were significantly lower than those without
combined use of Wuzhi capsule (P=0.001) , there was no significant difference in cy. of TAC between them (P=0.29).
CONCLUSIONS: For NS patients, the effects of ethnicity, calcium antagonists, proton pump inhibitors, hematocrit, urea nitrogen
and Wuzhi capsules on TAC blood concentration should be considered when TAC is used.

KEYWORDS Nephrotic syndrome; Tacrolimus; Nationality; Blood concentration; Influential factors
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2.1 FitFEFE
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PEALFE o T USRI A IE 00 A 10 DL 8 + A i 2
(x + 8) F7R s AFAIEA S0 B TR A58+ DU 47
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W FE B RN 5~10 ng/mLY , SUASHIF 52K A £ 5 Fi o BN
P543 A 5~10 ng/mL . <5 ng/mL F1>10 ng/mL 3 Z&iE1 T
BT s M 2004 4F 1B T A 21 21 (WHO) X A Z4F % K1)
SRHR R BRI B B 4l 18~44 % (45~59 % I >59
23R A —IRITRILER 1,

1 BHEMAER

Tab 1 General information of the patients

TiH n SR
R, IR (5H, %) 104

ilis 61(58.7)

g 43(413)
FEBMEQ), % (il 104 43424(18~83)

18~44% (% ( 51, %) 55(52.9)

45~59% BA( itk %) 35(33.7)

>59% sk, %) 14(13.5)

R, BB, % ) 104

Wik 61(58.7)

BRI SR 36(34.6)

Hfth 7(6.7)
HE(xts),em(GLf) 104 167 8(150~185)
R (v +s) kg(EF) 104 70+ 13(40~105)
BMI(x +5) kg/m' (i) 104 24.0+4.4(14~39)

<18.5, A, %) 7(6.7)

18.5~24.9, ffr (51, %) 46(442)

=25, (1, %) 51(49.0)

TACHIE(M+Q),mg/kg(FEM) 104 0.04+0.02(0.01~0.08)
TACHEILIZGRE (M + Q) ,mg/mL(FiH) 104 145+82(28~750)
TAC ¢, (M1 Q),ng/mL(FEF) 394 54+26(1.6~16.5)
<5 ng/mL, (iR ( Lk, %) 201(51.0)
5~10 ng/mL, K (5Lt %) 168(42.6)

>10 ng/mL, IR ( 5 H, %) 25(6.4)

2.3 TACIMZGRERZIMEZE

2252 31| TAC 7] = A0 &2 (952 i, A BF 5% L TAC
FRUEA I 2596 JE A T 43 MT , AR ifEfb M 245 9% 7% (mg/mL) =
e (ng/mL)/F & (mg/kg) , BIFAN IR =7 & T i
M2 R -
231 BERG AMGEL o0, BERIKESH
TAC HRIfEAR I 25 9% B A7 A S 38 AH 2 (P=0.009) , Horp
DU B 5 4B R TG % v I FR 3 22 6] 79 TAC Fr o
A 1M 25 e BE A7AE .25 24 53 (P=0.003 ) , JIR FH AR ] 57 8 A
TAC, DU 534 TAC bRk I 2 1% B AR 2 B /R e Ay
BRI o A M AR . BMI S TAC prifEfbi
R ST SIAAFAE M (P >0.05) . &GRS
HTAC hRUEAR M 25 B AR S AT 25 SR I3 2.
2.3.2 AL &0, BE A RS E TPy AR
F I 57) 55 H TAC A v Ak i 24 6 J3 A7 7 S 25 AR S 1
(P¥=0.01), & FHE5 & FH5 P10 25 & 11 TAC A ifi Ak
R B m TG RS A PSR B A
TACHREfL M 25k B o Z AR TAG HEE . BEAH
TR HE Ry o-iER A R HE A SR R S
HTAC Ak 2 e B 35 AR AF A S E (P 35>0.05) o
BE G I 24 5 H TAC bRk i 25 1% 5 A +H S S A
gERILEE 3.
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®2 BELEGEERSHETACHRENMARE
ERHER (n=104)
Tab 2 Relationship analysis results of patient’s physio-

kiEPS

logical information with TAC standardized
blood concentration (n=104)

W& FRUEAL 20 (M + Q) ,mg/mL Z/H P
Rk H=9.45 0.009
Wik 126+73 Z=-300" 0,003
U B R RN BT 184+89
At 12516
3] 7Z=-146 0.5
Bt 133£86
Tt 118+78
3 H=1.09 0.58
18~44% 125470
45~59 % 1264108
>50% 124498
BMI H=5.19 0.07
<185 103436
18.5~24.9 117466
225 150£103

T % FORDUIR S A R EFIG B FOi L

Note: * Han nationality versus Uygur and Kazak nationality
R3 BEAHBAASETACIHRENMZARERERE
SR
Tab 3 Relationship analysis results of combined drug
use with TAC standardized blood concentra-

tion
53 BRI, %) FREMmZGRE (M + Q) , mg/mL A P
e -1.88  0.056
HH 37(9.4) 141 £ 161
YN 357(90.6) 121495
e MR -148 .14
AH 240(60.9) 1294100
A& 154(39.1) 112484
HA M -026 078
aH 218(55.3) 121495
AR 176(44.7) 127105
B -139 016
il 311(78.9) 1224100
AR 83(21.1) 129490
FSEHRATTE R 023 082
“H 237(60.2) 1224104
VNl 157(39.8) 124494
TR -257 001
AH 99(25.1) 133+ 143
AEH 295(74.9) 119492
et i -256 0.0l
&H 132(33.5) 10979
AEH 262(66.5) 129100
Jifh -179 007
AH 329(83.5) 126498
AEH 65(16.5) 108 £102

233 SEEBERETHE L0, BE WM LM
PR 22 A5 H TAC Hn EAR I 25 16 B A7 A S 35 A oG (P=
0.001;P<<0.001) , £ 4 ifd b 25 Fl R 28 RE -4 19 TAC
FRUEAL I 25 e 3 S B T X 3 A A S . iR
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BRI LLANNEEE L LA 1 N R 2 R A R
S I B R TR i A I A SR | M LIS L PR IR I H A
A1 B0 5 TAC AR A I 25 9 B2 35 AN A AH S (P
¥>0.05), HESEERAH S H TAC kLM 24
WL ARSI E T A R R 4.

R4 BELRENEHMESHTACHRELMZARE

HEXMED TSR
Tab 4 Relationship analysis results of laboratory

items with TAC standardized blood concentra-

tion
15k FIR (G, %) bR 2k (M £ Q) ,mg/mL 7 P
MR 062 054
E# 174(44.2) 125496
5 97(24.6) 125497
MAEA -178  0.08
W 167(42.4) 12286
S 104(26.4) 1294104
AR O =320 0.001
i 169(42.9) 115+87
S 102(25.9) 170 + 144
[l -119 024
% 265(67.3) 126+ 101
S 51(129) 105495
REA A -182 007
E# 280(71.1) 128 +102
S 36(9.1) 108481
R -060 055
i 233(59.1) 124+ 106
S 82(20.8) 122480
R T A -0.67 050
i 219(55.6) 118+98
S 97(24.6) 130497
RER -3.65 <0.001
E# 237(60.2) 113£75
S 92(23.4) 168+ 111
Ul 018 086
E# 244(61.9) 122497
S 85(21.6) 1284112
JRR -092 036
i 131(332) 122+68
it 198(50.3) 128110

24 AHAABEREX TAC Hcs. fF S 1200

23 on , A H BRI 38 5 H TAC hrifEfb i
VR BE N AFEAE A G (P=0.056) , It PAE A2 i 2 Pk
F-0.05, Syt G o AT R 152, ASBIFSE Ltk — 250 B T LR
e TAC e SR Z BRI KRR R ER, G AR
fiis Jis 48 £ 3 19 TAC 7l & B H M T A A A B E (P=
0.001), —# TAC [Hen. T B 225 (P=029), S H
T JRETEXT TAC (1) e A S A S M 235 S WL 5
3 itig

MG 1 B, AR A M 1 e <5 ng/mL
(S i 51.0% , R R AT RE 5 TAC MR 2 7 KRR YT
T BAE B RE SSA G, FE 20 OGNS 19 TAC I 245 e B i
A FE B E 2T IR B 8, UL e
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*®5 HFAAERRTEN TAC e 7 2RI
Tab 5 Effects of combined use of Wuzhi capsules on

cmin and dosage of TAC
B R (5 H, %) ¢n(M£Q),ng/mL M (M1Q),mg/kg
&H 37(9.4) 441273 0.03£0.02
A H 357(90.6) 474312 0.04+0.02
A -1.06 -3.362
P 0.29 0.001

G A AE , SR N NS % R IR 2 A TR 2 AR
SPGB PR 2R 43 A b 2 SRR AR 1 AR BT BN
THRALEE T 5 AR, A PR R B 2 i
NEL 104 B HEA T o0 T, T SE 56 =K 50 045 FH 24 5 1 2Y
e P R —— X N A, T LA BE AN B e A T 5 VR AT
394 IR AT 43 HT

FohgE IR R e B E RN R, 2y
T2 (7 2% Paso (CYP) 3AB S TAC FEM N i B i) 32 28
PR , BAT BT IR 2 A5 1, FEAS TR AN AR A Ah % 22 1]
M3k AR R ZERY, CYP3A5*3(6986A>G )& 5L
PR 19 28 728 25 fff mRNA Y P07 i & R o As , B
FEIRSZBH, DA ARG It 5 7, M8 TAC AR5 2R 52
Chno Li DAFOBFTT R B CYP3AS*3 S5 kK 28 AR AR HAE
D DU 4B R T R B v AR i AR R 43
72.17% 84.18% .86.16 % M1 91.17% , % b, Rt Hx}
e TR SE I VE T AT B8 5 CYP3AB 75 A ] B % 18] 4 A ) 98

TE— I 5 A AR I 5 BER Lo v, ke B AE
B A1 T RS A H o FAE IR 14~45 % 45~60 % 1 >60
B0 3T M R R, 3 4H 22 18] TAC I 254k A i
FE5,604 DL BAE 2 Wk B = T 45~60 % Fil 14~
45 5 B o BIRLEA A B 5T 28 BH A I8 X )L 32 A g
N YA FE MRS (R 5E 45 R BRI TC R
MV L FTRE S5 98 A B3 AR A A N I O ARBiF5E
HABE R E THEN, BENCE 1461, 55w /2
83 %, ILANAT REIR 5 &4 NI A= G I T JEml s #1551
2t AEER TR, B S TAC pRifEfk I 2
WP M s 3, S5 AL 5 SCR[8— 11 — 35 (HAEAR
il “ B ER A HA G R X, T RE S AT
DIAR Ak I 245 9 B SR 485 Jy 725 o 55 SCR G w4 B O ik
ENGEEPSS

1 F TAC F BT F 2RI ER 28 CYP3A4 FgACiH, By
DL AT AR s AR, 51 TAC (1 25 v
JETHR . (AR BN, A 22 KR % TAC 1)
i T, A R DLRI R G £ 3 TAC B e Gt
AR PEFERIEAE B RS A R TP FHE TAC i e A
FAU, DA 58 2R B AN ] (%) 32 3 1 5906 TAC /9 1 24
W PE RS AN — 3, X A fE5 CYP3A4 it S 1 22 41 il 571)
PR EACHHR AT OG-8 9 i) 500 v g DL e AR />
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22 CYP3AATCHS, T LABAT 51 TAC I 259 2 W] i T
AT o
RAGREIR  LLANM H 70 TAC Fr Ak i 25k B2

AR E L, YR IR TAC TS5 VDML EE /B 2L 20 He

7o CANITER, TR R A A W TAC HEA L

JG ROy 5 LTS A, AR Il 15 1 245 ok T L Ry

15:1~35: 1, HLLANAE LA AR A i, TAC 5 1 40 g 45

B AR, INTT TAC FE 2R BE Tt

JIFE: TAC # - 2 ACH48 1, TAC UG 32 2 7

THFIZEMEHRME, 29 2.4 9% 22 B HRME, byt n] DL AT DhRgm

RESTRUMA TAC M 2GR o 5T 5 5¢ & 3, 75 68

LB B EE T, oS MIHLL R BB EAR G XB4E

SEUTE— T R AR R R R BB LR T i S

TAC {4 A B IR AL GEFC ARG ;s LB FFE e BT R AR

SBZLZN TAC WYL 25 W BEAT R o AWFFE 0t — Ak

BT B AR R R R A TAC I 25k BE AT e . &

T IHAFE FEARXT TAC I 2459 B A3 TEs2m , A Rtk —

ABIFFE 0 1B B DR R AFE e T v i A 8

B, BT AR AR EVBR IS 1 L, [ I 52 21 4 1) 191 4

FRY IR 1) 1% DR 30 VS B A TR RS20, Fre 28 i H Y Y

ENRAAE—E W% FRIAN, TAC 259 B8 7] 52 1

PRI A AE R AW SRR BE N A B AR A%

i, BT OB 5 2T 2 R R 2 I R T

IR AHIBTFE o

25 b TAC I 2451 B A 5200 R R AT BRI 85 88 115

PU2Y o T A7) | O B LD LA R R

PRLHTE by S8 8 T TAC AMARAL 25 25 05 28 25575 &

PAERRAE .
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