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PXR C24381A £ E & A x4 15 1 4 B 5 {35 25 5] M 25
RESIE Meta 5347

EBIELE 2 R, T AL G BREAL G, R G, R E 2

(1. FIBERAFWEMBEER,HTE BEAF 830000; 2. HFEEHNAF¥E —WEER -FELNIERFR
EAELE HE BEARF 830011)
WE:BHN 243055 X 2R (PXR)C24381A AW % AWt BASHL & H 4 55,35 8] (TAC) s 26 R JE 6% va ik 31 AL R Embase.
PubMed . the Cochrane Library " B &£ 4 & 5 L #k R % & %2 (SinoMed ) . % 7 (WanFang) . % B 42 W (CNKI) 4 & F PXR C24381A % B
% AMATEHSHEE TAC 25 R EH Aty ML FF 5 AR eIl S8 E A A E 2024 F 1 A 8 B KM STREGA T EA A
LARBEAT R Z M, KA RevMan 5. 4 B AF#AT Meta 947 R AN T B dk, LI P L5 5, 2L 2 5, A &L 1218 4],
T AREA £ (1068 #]) Meta AR Z7,CC A EBFH KRG S5 F TAC £ iR JE / HZWAL(C/ D) BFEALT AA B[MD = -0.58,
95%CI( - 0.88, —0.29),P=0.0001];CC # 5 CA % [MD =0.05,95%CI( - 0.25,0.35),P=0.75] .CA B 5 AA ®[MD = -0.03,
95%CI( - 0.16,0.10),P =0.62].CC + CA 5 AA B [MD = - 0.09,95%CI( - 0.26,0.08),P =0.29] &% TAC C/D i,
EFYRGEHFEL LI PXRC2438IA AR EAFA T, 5 AA B ,CC A FHBAELRE 5F TAC# C/D B HFHAK, %
B 525 R 7T A W 3248 ) TAC 3ARMEIEAH
SKRER  PXR C2438IA; R B % bkt 5.3 3] KA HL; 25 K JE s Meta 5 H7
Meta — Analysis for Effect of PXR C24381A Gene Polymorphism on Tacrolimus Blood

Concentration in Renal Transplant Recipients
SHAO Yuanyuan'?,TANG Guohua®,DING Nan?,FENG Wenling®, CHEN Bosong®,AN Linna®,ZHAO Jun®4
(1. Affiliated Tumor Hospital of Xinjiang Medical University ,Urumgi ,Xinjiang 830000,China; 2. The First Affiliated Hospital of Xinjiang Medical
University - Xinjiang Key Laboratory of Clinical Drug Research ,Urumgi, Xinjiang 830011 ,China)

Abstract: Objective To systematically evaluate the effect of pregnane X receptor (PXR) C2438IA gene polymorphism on
tacrolimus (TAC) blood concentration in renal transplant recipients. Methods A computer — based search was conducted to
identify related studies for effect of PXR C24381A gene polymorphism on TAC blood concentration in renal transplant recipients
were retrieved from Embase, PubMed, the Cochrane Library, SinoMed, WanFang and CNKI databases from the establishment of the
database to January 8,2024. The STREGA tool was used to evaluate the quality of the included studies,and RevMan 5.4 software
was used for Meta — analysis. Results A total of seven studies were included, among which five were in Chinese and two in
English, involving 1 218 patients, predominantly Asian populations (1 068 cases). The results of Meta — analysis showed that the
5 — year postoperative TAC blood concentration / dose ratio (C / D) in patients with CC genotype was significantly lower than
that in patients with AA genotype (MD = - 0.58,95%CI (- 0.88, — 0.29),P = 0.000 1]. There were no statistically
significant differences in TAC C / D between the following groups: CC genotype vs. CA genotype [MD = 0.05,95%CI (- 0.25,
0.35),P = 0.75],CA genotype vs. AA genotype [MD = - 0.03,95%CI (- 0.16,0.10),P = 0.62],and CC + CA genolype vs.
AA genotype [MD = - 0.09,95%CI (- 0.26,0.08),P = 0.29]. Conclusion Compared with the AA genotype, renal transplant
recipients with CC genotype of PXR (C24381A gene have a significantly lower 5 — year postoperative TAC C / D. The results of
this study can provide evidence — based reference for the rational clinical application of TAC.

Key words: PXR C24381A;gene polymorphism;tacrolimus;renal transplantation;blood concentration;Meta — analysis
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PXR C2438 1A £ Fk [l fi B DU N TE v 0 98 A8 A 5 550 i
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1 &BERE5HE
1.1 BRRESHRERE

T LK & Embase ,PubMed ,the Cochrane Library
o E A = 25 SCHR R 95 R S8 (SinoMed) . J7 /7 (WanFang) |
H 0 ) (CNKD B8 T2, AR PXR C24381A £ 235
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Tab.1 Basic characteristics of included studies

. , , 1] F ki g , FHHABTAC ARAE
WABER L AE(H) T Tesd) Feske) VK TACHM 7% - ARASA(H) .
KEF2015 104 i 75129 $.3£10.7 9.9:10.7  TAC+HEZAR EMIT >6MAEES) CC+CARGD AL 2
B+ BLRRE 2(53)
KEFN16" 104 e 75129 $3.3:10.7 59.9:10.7  TAC+B&EAZH EMI S6AR(BEE) ceE.od  #
B+ RLRRE (43) AAA(53)
01 200 PE 140/58  CCH45.20+12.08 CCH.60.73+10.27 TAC+H%£4 Afhik TLI364AM B (5. a8 2
CA:39.7049.45  CARL60.32:10.31 B+ RAA (70) AAR(115)
AN9.90£ 1194 AAGL68£9.70
B3 2014 280 PH 187793 AAEL40.93£10.55 AARL6L17+12.38 TAC+EBBE+ LELAAET TUSALLS6. 0240, CH (%) M8 %
CCH30.94 1137 CCH.568149.87  Ravdh 283 2.3.5% (45)
2017 9 e 65/31 61031113 45051100 TAC+REEER WEAAAET 01I602AR, L5, (C+CARG M R
B+ R Pk 234 #(58)
LIV 2017 276 TH 184/92 40.46£11.31 A TAC+EBEE + AAREAKE 0,154,136, 124 CCR(14), CAE 2
EY ik R23.5% (93) AAZ(161),
#%(8)
BARRACLOUGH 158 &k (144) 20 107/51 91 Rk TAC+EBBE+ HitahE®s 1M CCHM) AR RHR
2012 (8) HHs(6) BRAME KRk (57),AA(78)
R2 WMANXEREITFEMN
Tab.2 Quality evaluation of included literatures
e FRMERL WHAN FEELL TACKEMNE FoHady- REXF  RBAD %itFn AFA BN
F¥FRGBE HRFA % FETE  Wenberg FH7  ABRE  4HFETH  TEL AL iH
K& E 2015 z £ b z Z A(R%7) b Pa £ 9
K& £2016" £ Z b3 b3 b3 A(REW) Z £ z 9
2592021 b3 b3 b3 Fida b3 R(ER%F) pa 2 5 7
A #2014 b3 s 3 Z b3 A (R &) pa # s 7
#2017 z 2 3 b3 3 A(L%77) z = £ 9
LIU 20177 Pl bl Az bl bl % 3 Z % 7
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CC RIS AA R A TR FE N 1215 VI3 95 R E
646 151 o ARAIE A J5 B5F [H] A AN [ 264 7320 23, 2 309 I
WM, K NAWBER BTG5 5 k(P =0,P >
0. 1), >R eSO R 25 R R, CCRUBE ARG 54
TAC C/D BEET AABI[MD = - 0. 58,95%CI( -0. 88,
-0.29),P=0.000 1] .CCRIEHZEARSGT7d[MD = -0.06,
95%CI( = 0.70,0.59) ,P =0.87] . AR J5 15 d[MD =
-0.10,95%CI( - 0.83,0.64),P=0.80] ARJ517H
[MD =0.20,95%CI( - 0.45,0.85),P=0.54] . KRG
34~HIMD =0.06,95%CI( - 0.37,0.50),P =0.78] .
ARJF 64 HIMD =0.39,95%CI( - 0.66,1.44) ,P =
0.47] AJ5 14E[MD = 0. 89,95%CI( - 0.08,1.86),P=
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0.07] ARJF24E[MD = -0.23,95%CI( - 0.93,0.47) ,P =
0.52] ARJF34E[MD = -0.21,95%CI( - 0.74,0.33),
P=0.45]0TAC C/ D5 AA BRI FH LI, 2R LS
e (P> 0.05) PEULIE 2.

CC I 5 CABY 3T 5E 1 -2 7 3, 95 M i
243 151 M3 AR Ji5 BsF [B] B9 AN [ 2047326 3 By, 2 3045 0
At A M TG 2R TP =0,P>0. 1), R
FERON AR SER R CCRIBE ARG 7d[MD = - 0. 21,
95%CI( - 0.95,0.53),P=0.58] . AKRJ5 1 H[MD =
0.28,95%CI( - 0.42,0.99),P=0.44] . KRJ531H
[MD = -0.13,95%CI( -0.63,0.37),P=0.62] AJ5
6~ H[MD =0.63,95%CI( - 0.50,1.76) ,P =0.27] .
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cc AA Mean Difference Mean Difference
1V, Fixed, 95% CI 1V, Fi % Cl

1.1.1 Rki7d
LIU 2017 146 137 14  1.62 13 161 5.8% -0.16 [-0.91, 0.59]
WRPHT 2014 194 79 235 1.7 353 45 16% 0.24[-1.20, 1.68]
¥ 2021 16 4.8 15 1.34 53 115 0.5% 0.26 [-2.36, 2.88]
Subtotal (95% CI) 264 321 7.9% -0.06 [-0.70, 0.59]
Heterogeneity: Chi? = 0.29, df = 2 (P = 0.86); I = 0%
Test for overall effect: Z=0.17 (P = 0.87)
1.1.2 Rki15d
LIU 2017 159 1.46 14 174 15 161 51% -0.15[-0.95,0.65] -
FXPHET 2014 189 726 235 1.68 561 45 0.9% 0.21[-1.67, 2.09] e
Subtotal (95% CI) 249 206 6.0% -0.10 [-0.83, 0.64] L 4
Heterogeneity: Chi? = 0.12, df = 1 (P = 0.73); I = 0%
Test for overall effect: Z = 0.25 (P = 0.80)
113 RE14MH
LIU 2017 207 1.31 14 192 115 161 6.5% 0.15[-0.56, 0.86] T
FKPH 2014 2 775 235 145 503 45 1.0% 0.55[1.22,232] e
F 3 2021 191 88 15 183 871 115 0.1% 0.08[-4.68,4.84]
Subtotal (95% Cl) 264 321 7.6% 0.20 [-0.45, 0.85] >
Heterogeneity: Chi? = 0.17, df =2 (P = 0.92); I = 0%
Test for overall effect: Z = 0.61 (P = 0.54)
1.1.4 RFE34H
LIU 2017 207 0.8 14 199 1.08 161 16.0% 0.08[-0.37,0.53] hd
ERPHAEG 2014 223 838 235 23 6.5 45 0.7% -0.07 [-2.25, 2.11] I
5 2021 16 39 15 187 651 115 06% -0.27[-2.57,2.03] - 1
Subtotal (95% CI) 264 321  17.3% 0.06 [-0.37, 0.50] 4
Heterogeneity: Chi? = 0.10, df = 2 (P = 0.95); I? = 0%
Test for overall effect: Z = 0.28 (P = 0.78)
1.1.5 Ryef N
LIU 2017 273 224 14 22 16 161 23% 0.53[-0.67,1.73] T
WXPHET 2014 236 936 235 261 884 45 04% -0.25[-3.10,2.60] - 1
F5 2021 219 6.02 15 2.04 758 115 0.3% 0.15[-3.20, 3.50] - 1
Subtotal (95% CI) 264 321 2.9% 0.39 [-0.66, 1.44] »
Heterogeneity: Chi? = 0.27, df = 2 (P = 0.88); I = 0%
Test for overall effect: Z=0.72 (P = 0.47)
1.1.6 K121
LIU 2017 3.52 246 14 211 144 161 1.9% 1.41[0.10, 2.72] il
gk 2016 222 8 8 239 7.05 53 0.1% -0.17 [-6.03, 5.69]
BRPH AT 2014 239 84 235 201 47 45  1.1% 0.38[-1.37,2.13] -1
T58 2021 222 465 15 22 863 115 0.4%  0.02[-2.81, 2.85] -
Subtotal (95% CI) 272 374  3.5% 0.89[-0.08, 1.86] >
Heterogeneity: Chi? = 1.42, df = 3 (P = 0.70); I? = 0%
Test for overall effect: Z = 1.80 (P = 0.07)
1.1.7 RKi2sE
LIU 2017 216 1.31 14 242 193 161 5.8% -0.26 [-1.01, 0.49] -
B PHE 2014 247 925 235 252 743 45 0.5% -0.05[-2.52, 2.42] -1
F# 2021 215 6.82 15 208 7.05 115 0.2%  0.07 [-3.61, 3.75] - I
Subtotal (95% CI) 264 321 6.6% -0.23[-0.93, 0.47] <
Heterogeneity: Chi? = 0.05, df =2 (P = 0.97); 2 = 0%
Test for overall effect: Z = 0.64 (P = 0.52)
1.1.8 REi3%F
LIU 2017 191 0.96 14 216 147 161 10.7% -0.25[-0.80, 0.30] =T
BRPAT 2014 277 1017 236 221 656 45 06% 0.56 [-1.76, 2.88] 5
Subtotal (95% Cl) 249 206 11.3% -0.21[-0.74,0.33] <
Heterogeneity: Chi? = 0.44, df = 1 (P = 0.50); I? = 0%
Test for overall effect: Z = 0.75 (P = 0.45)
1.1.9 RKi54F
LIU 2017 163 041 14 222 133 161 36.8% -0.59[-0.89,-0.29] -
ERFOHET 2014 374 2141 235 307 1082 45 02% 0.67[-3.51,4.85]
Subtotal (95% CI) 249 206 37.0% -0.58 [-0.88, -0.29] ]
Heterogeneity: Chi? = 0.35, df = 1 (P = 0.56); I = 0%
Test for overall effect: Z = 3.86 (P = 0.0001)
Total (95% CI) 2339 2597 100.0% -0.20 [-0.38, -0.02] [
Heterogeneity: Chi? = 18.84, df = 24 (P = 0.76); 1> = 0% _1’0 _'5 0 g 1'0
Test for overall effect: Z = 2.13 (P = 0.03) CC AA

Test for subaroun differences: Chi? = 15.62. df = 8 (P = 0.05). I* = 48.8%

B2 CCE5AAZTAC C/D ILEH Meta T FRHEE
Fig.2 Forest plot for Meta — analysis of TAC C / D between CC genotype and AA genotype

RJG24E[MD = - 0.25,95%CI( - 0.98,0.47) ,P =
0. 49]5’»3 TACC/D, 5 CARIEH L, 2 RTG53
BOCHEVLE 3,

CA BRI 5 AA B 3TMFSE - 127G | 3 SR
535 151 AR H5 A S5 Bsf 1] (4 AN [) iR 473 20 4317, 2 B 45 IE
ARSI TG 2 R B (P =0,P > 0. 1) 2R E
RN AR EE IR R, CARUBE ARG 7 d[MD =0.09,
95%CI( -0.25,0.43),P=0.62] RJ5 17 HMD=-0. 13,
95%CI( - 0.39,0.13),P=0.32] ARFE3MH[MD =

0.20,95%CI( - 0.13,0.53),P =0.24] . KJ5 6 H
[MD = -0.16,95%CI( - 0.47,0.16),P=0.33] . AKJ&
14E[MD = - 0.09,95%CI( - 0.39,0.20),P =0.54] .
ARJG 24E[MD = 0.00,95%CI( - 0.38,0.39),P =0.98]
BITAC C/ D5 AA R H L, 2 7 TG 1275
TEULE 4,

CC + CA U5 AA AU . 3T A 55110168147 58 | 95 I
358191 ARHE AT B RIAS [R) 24 7220 3B, e A5 T2
W G2 e (P < 50%,P > 0. 1), R E
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cc CA Mean Difference Mean Difference
i % Cl IV, Fi % Cl
241 Rfi7d
LIU 2017 146 1.37 14 172 141 93 14.9% -0.26[-1.03, 0.51]
T 2021 16 48 15 119 483 70 1.2% 0.41[-2.27,3.09]
Subtotal (95% CI) 29 163  16.1% -0.21[-0.95, 0.53]

Heterogeneity: Chiz = 0.22, df = 1 (P = 0.64); I = 0%
Test for overall effect: Z = 0.55 (P = 0.58)

212 RF1AMA

LIU 2017 207 1.31 14 1.79 0.95 93 17.5%
F# 2021 1.91 8.86 15 1.61 5.05 70 0.4%
Subtotal (95% CI) 29 163  17.9%

Heterogeneity: Chiz = 0.00, df = 1 (P = 0.99); I* = 0%
Test for overall effect: Z=0.78 (P = 0.44)

213 RF3AA

LIU 2017 207 08 14 219 142 93 34.3%
F 3 2021 16 39 15 193 742 70 13%
Subtotal (95% Cl) 29 163 35.6%

Heterogeneity: Chi? = 0.02, df = 1 (P = 0.88); I = 0%
Test for overall effect: Z = 0.50 (P = 0.62)

214 REE6A N

LIU 2017 273 224 14 204 098 93 6.3%
FH 2021 219 602 15 208 73 70 0.7%
Subtotal (95% Cl) 29 163 7.0%

Heterogeneity: Chi? = 0.09, df = 1 (P = 0.76); I = 0%
Test for overall effect: Z=1.10 (P = 0.27)

215 RFi1241

LIU 2017 352 246 14 201 1 93 52%
FKHH 2016 222 8 8 265 7.94 43 0.2%
T 2021 222 465 15 237 858 70 0.9%
Subtotal (95% Cl) 37 206 6.4%

Heterogeneity: Chi? = 1.23, df = 2 (P = 0.54); I = 0%
Test for overall effect: Z = 1.99 (P = 0.05)

2.1.6 Rfi24¢

LIU 2017 216 1.31 14 242 1.27 93 16.5%
EF 2021 215 6.82 15 225 877 70 0.6%
Subtotal (95% Cl) 163 17.1%

Heterogeneity: Chi? = 0.01, df = 1 (P = 0.94); 1= 0%
Test for overall effect: Z = 0.69 (P = 0.49)

Total (95% CI)
Heterogeneity: Chi* = 8.26, df = 12 (P = 0.76); I = 0%

Test for overall effect: Z = 0.32 (P = 0.75)

Test for subaroup differences: Chi? = 6.69. df = 5 (P = 0.24). I = 26.3%

182

1021 100.0%

0.28 [-0.43, 0.99] i
0.30 [-4.34, 4.94]
0.28 [-0.42, 0.99] >

b

-0.12 [-0.63, 0.39]
-0.33 [-2.96, 2.30]
-0.13 [-0.63, 0.37]

0.69 [-0.50, 1.88]
0.11 [-3.38, 3.60]
0.63 [-0.50, 1.76]

¢

1.51[0.21, 2.81]
-0.43 [-6.46, 5.60]
-0.15 [-3.24, 2.94]

1.19 [0.02, 2.37] <

-0.26 [0.99, 0.47] -
0.10 [-4.12, 3.92]
-0.25 [-0.98, 0.47] <

0.05 [-0.25, 0.35]

10 5 0 5 10
cc cA

B3 CCE5CAZTAC C/D L Meta FHrFRHEE
Fig.3 Forest plot for Meta — analysis of TAC C / D between CC genotype and CA genotype

BNV BR AR S5 R, CC + CATRUEB E ARG 1A H [MD =
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CA AA Mean Difference Mean Difference
IV, Fixed, 95% CI IV, Fi % Cl

3.1.1 RKi7d
LIU 2017 172 1.41 93 162 1.3 161 13.5% 0.10[-0.25, 0.45]
T4 2021 1.19 483 70 134 53 115 0.7% -0.15[-1.64, 1.34]
Subtotal (95% CI) 163 276 14.2% 0.09 [-0.25, 0.43]
Heterogeneity: Chi? = 0.10, df = 1 (P = 0.75); I? = 0%
Test for overall effect: Z = 0.50 (P = 0.62)
312 REIAH
LIU 2017 1.79 0.95 93 192 115 161 24.0% -0.13[-0.39,0.13] -
F ¥ 2021 161 5.05 70 1.83 871 115 0.4% -0.22[-2.20, 1.76] —
Subtotal (95% CI) 163 276 24.4% -0.13[-0.39, 0.13] ¢
Heterogeneity: Chi? = 0.01, df = 1 (P = 0.93); 2= 0%
Test for overall effect: Z=0.99 (P = 0.32)
31.3 RE3A
LIU 2017 219 142 93 199 1.08 161 14.8% 0.20[-0.13, 0.53] ™
FE 4 2021 193 742 70 1.87 651 115 0.4% 0.06 [-2.05, 2.17] - ]
Subtotal (95% CI) 276 15.2% 0.20 [-0.13, 0.53] ’
Heterogeneity: Chiz = 0.02, df = 1 (P = 0.90); I> = 0%
Test for overall effect: Z=1.17 (P = 0.24)
3.1.4 RiEet N
LIU 2017 2.04 0.98 93 22 16 161 16.4% -0.16[-0.48,0.16] -T
T# 2021 208 73 70 2.04 758 115 0.3% 0.04[-2.16, 2.24]
Subtotal (95% Cl) 163 276 16.7% -0.16 [-0.47, 0.16] L
Heterogeneity: Chi = 0.03, df = 1 (P = 0.86); I? = 0%
Test for overall effect: Z = 0.97 (P = 0.33)
3.1.5 RE124°H
LIU 2017 2.01 1 93 211 144 161 18.2% -0.10[-0.40, 0.20] -
gkt 2016 265 794 43 239 705 53 02% 0.26[-2.78,3.30]
FEF 2021 237 858 70 22 863 115 03% 0.17[-2.38,2.72]
Subtotal (95% Cl) 206 329 18.6% -0.09 [-0.39, 0.20] <
Heterogeneity: Chiz = 0.09, df = 2 (P = 0.95); I = 0%
Test for overall effect: Z = 0.61 (P = 0.54)
3.1.6 RFi24¢
LIU 2017 242 127 93 242 193 161 10.6% 0.00[-0.39, 0.39] T
F¥ 2021 225 877 70 208 7.05 115 0.3% 0.17 [-2.26, 2.60] -
Subtotal (95% CI) 163 276 10.9% 0.00 [-0.38, 0.39]
Heterogeneity: Chi2 = 0.02, df = 1 (P = 0.89); 1= 0%
Test for overall effect: Z = 0.02 (P = 0.98)
Total (95% ClI) 1021 1709 100.0% -0.03 [-0.16, 0.10]
Heterogeneity: Chi? = 3.95, df = 12 (P = 0.98); I = 0% j‘ b o t i
Test for overall effect: Z = 0.50 (P = 0.62) CA AA

Test for subaroup differences: Chi? = 3.67. df = 5 (P = 0.60). I = 0%

4 CAZI5AAZITAC C/D LB R Meta 3T 7R K E
Fig.4 Forest plot for Meta — analysis of TAC C / D between CA genotype and AA genotype

CC+CA AA
411 REAA
Barraclough 2012 096 056 80 1.12 0.61 78 84.3%
% 2017 207 16 38 188 124 58 7.8%
Subtotal (95% Cl) 136  92.1%
Heterogeneity: Chi? = 1.19, df = 1 (P = 0.27); I? = 16%
Test for overall effect: Z = 1.46 (P = 0.14)
41.2 RFi124H
ke 2015 259 7.87 51 241 75 53 0.3%
i 2017 238 1.71 38 1.99 1.08 58 7.5%
Subtotal (95% Cl) 89 1M1 7.9%
Heterogeneity: Chi2 = 0.02, df = 1 (P = 0.89); I = 0%
Test for overall effect: Z = 1.25 (P = 0.21)
Total (95% CI) 207 247 100.0%

Heterogeneity: Chi* = 3.80, df = 3 (P = 0.28); 2 =21%
Test for overall effect: Z = 1.05 (P = 0.29)
Test for subarounp differences: Chi? = 2.59. df = 1 (P = 0.11). ? = 61.4%

Mean Difference Mean Difference

i % Cl [\ Fiﬁ.}}% cl
0.16 [-0.34, 0.02)

0.19[-0.41,0.79] T
-0.13 [-0.31, 0.04] 4

0.18 [-2.78, 3.14]
0.39 [-0.22, 1.00] 1

!

0.38 [-0.22, 0.98] <o
-0.09 [-0.26, 0.08] 4
4 2 0 2 4
CC+CA AA

E5 CC+CAESAAZRTAC C/DLLEAI Meta 53 #T 7R HA &
Fig.5 Forest plot for Meta — analysis of TAC C / D between CC + CA genotype and AA genotype
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