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Efficacy,Safety ,and Cost — Effectiveness of Tacrolimus Combined with Wuzhi Capsules in the

Treatment of Adult Patients with Immune — Mediated Glomerular Diseases:A Meta — Analysis

Li Bojiang,Zhang Jing,Fu Yixing,Xiao Youwen”
(The People's Hospital of Leshan,Leshan,Sichuan 614000, China)
Abstract: Objective To systematically evaluate the efficacy, safety, and cost — effectiveness of tacrolimus (TAC) combined with
Wuzhi Capsules in the treatment of adult patients with immune - mediated glomerular disease (IGD). Methods Randomized
controlled trials (RCTs) and retrospective cohort studies (RCS) of TAC combined with Wuzhi Capsules (observation group) and
TAC (control group) in the treatment of adult patients with IGD in the PubMed, Embase, Web of Science, The Cochrane Library,
WanFang, CNKI, VIP,and CBM were searched from the inception of each database to June 25,2025. The Cochrane 5.1.0 Risk of
Bias tool was used to evaluate the quality of the included RCTs,the Newcastle — Ottawa Scale (NOS) was used to evaluate the
quality of the included RCSs,and RevMan 5.3 software was used for Meta — analysis. Results Five RCTs and three RCSs were
included, involving 566 adult patients with IGD. Meta — analysis results showed that,in terms of effectiveness, the complete renal
response rate (CR) in the observation group was significantly higher than that in the control group [RR = 1.32,95%CI (1.01,
1.72),P = 0.04];the 24 h urinary protein in the observation group was significantly lower than that in the control group [MD =
- 0.62,95%CI (- 0.67, — 0.56),P < 0.000 01];the TAC blood concentration in the observation group was significantly higher
than that in the control group [MD = 2.32,95%CI (2.04,2.61),P < 0.000 01],the TAC dose in the observation group was
significantly lower than that in the control group [MD = - 0.58,95%CI (- 0.98, — 0.17),P = 0.005],and the time for blood
concentration to reach the standard in the observation group was significantly shorter than that in the control group [MD = - 7.97,
95%CI (- 10.26, — 5.68),P < 0.000 01].In terms of safety, the incidence of adverse drug reactions (ADRs) was comparable
between the two groups (P > 0.05).In terms of economy,the cost — effectiveness ratio in the observation group was significantly
lower than that in the control group [SMD = - 1.64,95%CI (- 2.80, — 0.48),P = 0.006]. Conclusion Wuzhi Capsules can
be used as a pharmacodynamic enhancer of TAC in the treatment of adult patients with IGD, with better clinical efficacy and
pharmacoeconomic benefits,and high safety.
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Fig. 2 Bias risk for the included RCTs
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Fig.3 Proportion of bias risk items of the included RCTs
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Tab.2 NOS scores of the included RCSs
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Tab.1 Basic characteristics of the included studies
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AT 20207 i FAM T RCT - 436 447 26/34 24136 FW2AAHS~8, B 2BIKIKRIK 4 30600
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WA2016M LW AEENT RCT IMN 34+14 3310 18/14 18/15 5~10 151k 381 % 6 D2®
B 20040 IZFEHET RCT IMN 52¢1 52+1  29/10 28/11 5~10 AP RY JE 6 D2®
WA 202 ZHEHTT RCS - 46+18 51+18 19/17 32/25 - AR WL IE 3 03D

JE :RCT A AU FE X 36, RCS A @i PETA ) BF 50 s IGD A %, 9%
LN AARIT B K ;FSGS A )b b 7 Bk B sk A AL

PR N BR R 9% 5 IMN g 4 M LR B s TgAN A S 3k B A B s

- %Jié\m;o

Note: RCT refers to randomized controlled trials, and RSC refers to retrospective cohort studies; IGD refers to immune — mediated glomerular

disease; IMN refers to idiopathic membranous nephropathy; IgAN refers to immunoglobulin A nephropathy; LN refers to lupus nephritis; FSGS refers

to focal segmental glomerulosclerosis; — refers to not described.
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A. Study type subgroup B.IGD type subgroup

Fig. 5 Forest plot of Meta — analysis : Comparison of the complete renal remission rate between the two groups
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Fig.5 Forest plot of Meta — analysis : Comparison of partial renal response rate between the two groups
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Fig. 6 Forest plot of Meta — analysis : Comparison of serum albumin levels between the two groups

225 (P> 0. 05) IEILE 5 A IGD ZERUE 4 43 By 45
SRR, W2 IMN B IGD B35 1R Y7 5 1Y B I PR B4t it
R (P=0.27) LUK 5 B,

I3 Alb: 4 A0 -7 9314 | RS (] S T A AR
it 25 (P <0.000 1,12 = 87%) , HR FHREHLAK R A
HEAT Meta 73H7 o 25 5 W , AL S I IILTE Alb KF-TE4e
TR IMD =2. 21,95%CI( - 0.79,5.21),P=0. 15],if
DL 6 A I L 43 Hr et 3 s , 76 RCT W4 P, W
S HBEIR YT R W INLTE Alb /K F 5 358 T4 R4 (P =
0.03) TEULIE 6 A TGD 28R 40 A & R o, SR 4
IMN B IGD 167 5 L3 Alb 7K (3% & T4 iR 2
(P=0.002) FEILIE 6 Bo AR AT $1 5 PR () 1 7K UE
FET Rl ] AR R T T WAL AT AR
FFERIC R ] B FEOZSE bR T TR R R PR IR 3,

24 h JREE 1 AT 5E L0 -7 0 B3I, | & B 0] 5 o
PERTEIE G5 (P =0.26,1 =25%) , R F &
SN AR HEAT Meta 7387 o 25 S o , AR R IR Y7 J5
) 24 h REE FH K i E R T XA [MD = - 0. 62,
95%CI( —0.67, - 0.56),P <0.000 01 ], WIK7 A HWF
TR Hr 5 38 R, fE RCT AL b, AR i
IRITIE I 24 h REE A B TXTRZH (P < 0. 000 01)
TEULIE 7 A IGD ZE UG 20 43 #7745 2R S, PR 4L IMN 2
IGD B HIWBIFT RN 24 h REH K- EGIT ¥4 5
(P=0.23). LK 7 B,

2.3.3 TAC A #4547

TAC F i : 4 TR 5T 08 - 104 4 | &R 1) S oM A7
TG4 25 5 (P < 0.000 01,7 = 93%) , 5% FH B LR
N RIIEST Meta 20T o 45 5 R , WA 4H B3 19 TAC 71

®3 MEEEASHIERE EEREFENTASTER
Tab.3 Subgroup analysis results of serum albumin,follow - up

duration,and Wuzhi Capsules dosage

ok WAXH FREAREE A Meta A7 245
#3(A) M%) PR HA MD(95%C1) PH
MARE  3~4M 2T o <0.0001 R 2.43(-4.45,0.32) 0.49
64 267 0 057  BE 2000.75,3.43)  0.002
LEREAT 34 o - - - -
44 g 0 047  BE -0.5(-3.16,2.04) 0.67
6ﬁ lﬁ‘)ﬁ _ _ _ _

A - RTRAFLKEA VR, MK P At R
B PAA, AL RE SAFRAAL | B R A B SAT 5T R AR

Note: — indicates that there is only one subgroup study, therefore
it is not possible to calculate > and heterogeneity test P values, and

there is no need to select a random / fixed effects model for analysis

(for Tab.3 - 4).
D THRIEA(MD = - 0. 58,95%CI( - 0. 98, 0. 17),
P =0.005] .7 UK 8 A Bt 52 ZE AU 20 A3 AT 45 R i s
FERCT WA, B2 A8 35 1 TAC Fl & LR i 22 2 57
(P=0.07) ;£ RCSALH, WAL 835 1Y TAC 7 i i
FOFXTRRAL(P =0.04) BEULE 8 ALIGD 2R AU 41 53
Bréh S s, WLESH] IMN AU IGD H 35 1Y TAC 57 2 i 2
DFXF AL (P =0.04) FE LA 8 B IR AR 48 5 it
BT A R VR, 5 it 77 FsF ) | R o 40 ) s R AT T A
AT EE R IR, FLBR A ) i 0T BB R BOZ R b e T
PEMRIR 2 WL 4,

TAC Il 25 & BE - 2 BRI 510 3 4 4, 45 AF 90 1) S JoT
PERFFAES 4227 (P =0.57,2=0) , HCR FH E E 5%
M AL EFT Meta 73T o 45 5 7, WLE 41 H 35 1Y TAC I
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I iR Mean Difference Mean Difference

Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

2.21RCT

Sun 2014 1.31 0384 30 1.56 093 30 1.3% -0.25[-0.70,0.20] .

S35 2020 1464 124 16 18 1.45 16 03% -0.26[1.23,071] -

KAl 2020 061 012 60 1.23 047 B0 97.9% -0.62[-0.67,-0.57] !

Subtotal (95% CI) 106 106 99.5% -0.61[-0.67,-0.56]

Heterogeneity: Chi*=3.10, df= 2 (P =0.21), #= 35%
Testfor overall effect: Z= 23.04 (P < 0.00001)

2.2.2RCS
R 2021 137 131 36 235 235 57 05% -0.98[1.73,-0.23 s —
Subtotal (95% CI) 36 57  0.5% -0.98[-1.73,-0.23] —eai——

Heterogeneity: Mot applicable
Testfor overall effect Z=2.58 (P =0.010)

Total (95% Cl) 142 163 100.0% -0.62[-0.67,-0.56] [}
Heterogeneity: Chi®= 4.02, df= 3 (P = 0.26); = 25% 5 B b 3
Testfor overall effect Z= 23.17 (P < 0.00001) _— —
Testfor suboroun differences: Chi*=0.92. df=1 (P=0.34). F=0% Favours [#%2¢] Favours [#]H]
A
Az SHE L Mean Difference Mean Difference
Study or Subgroup _Mean _SD_Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed. 95% Cl
5un 2014 131 0.84 30 156 093 30 82.3% -0.25[-0.70,0.20] - +
S5 2020 154 1.3 16 1.8 145 16 17.7% -0.26[1.23 0.71] —
Total (95% CI) 46 46 100.0% -0.25[-0.66, 0.16] -
Heterogeneity: Chi#= 0.00, df = 1 (P = 0.99); F= 0% _42 '1 S 1‘ é
Test for averall effect Z=1.21 (P=0.23) Favours [I%] Favours [ B246]
B

A BFRER T B IGD R A B4
7 FABE 24 hREALEK Meta 5 75K E
A. Study type subgroup B.IGD type subgroup

Fig.7 Forest plot of Meta — analysis : Comparison of 24 h urinary protein levels between the two groups

k24 o Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random,95% Cl IV, Random, 95% CI
3.1.1RCT
Sun 2014 18 034 30 278 0.36 30 284% -0.98[1.16,-0.80] -
ZRA]RE 2020 2.09 035 B0 237 0.26 B0 29.3% -0.28[-0.39,-0.17] -
Subtotal (95% Cl) 90 90 57.7% -0.63[-1.31,0.06] i
Heterogeneity: Tau? = 0.24; Chi*= 43.20, df= 1 (P < 0.00001); F= 98%
Test for averall effect Z=1.79 (F=0.07)
3.1.2RCS
2k{i?E 2020 284 037 31 317 044 27 27.7% -0.33[0.54,-0.12] —-—
#HT 2017 247 1483 30 333 1.48 30 146% -0.86[1.62,-0.10] e
Subtotal (95% Cl) 61 57 423% -0.46[-0.91,-0.01] -
Heterogeneity: Tau? = 0.06; Chi*=1.73, df =1 (P = 0.19); F= 42%
Test for averall effect Z=2.01 (F=0.04)
Total (95% Cl) 151 147 100.0% -0.58 [-0.98,-0.17] o
Heterogeneity: Tau?= 0.14; Chi*= 45.82, df= 3 (P < 0.00001); F= 93% ; f f f

-2 -1 0 1 2

Test for overall effect Z= 2.79 (P = 0.005) Favours [M %] Favours [#7H 4]

Test for subaroun differences: Chi*=0.15. df=1 (P = 0.700. F= 0%

A

My SHgeH Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random,95% Cl IV, Random, 95% CI

Sun 2014 18 034 30 278 D36 30 504% -0.93[1.16,-0.80] =

3k 45K% 2020 284 037 31 317 044 27 496% -0.33[054,-0.17] =

Total (95% CI) 61 57 100.0% -0.66 [-1.29,-0.02] -

Heterageneity: Tau?= 0.20; Chi*= 21.38, df= 1 (P < 0.00001); F= 95% V) 5 7 t 1

R 2
Test for overall effect Z=2.02 (P = 0.04) Favours [W#24] Favours [%} 4]

B
A BEREAR T B IGDEA EA
E8 MHEE TACTHIELLE K Meta 53>t R K E
A. Study type subgroup B.IGD type subgroup

Fig.8 Forest plot of Meta — analysis : Comparison of TAC dosage between the two groups

W E R E S T A [MD = 2.32,95%CI(2.04,  2.3.4 ZAMIER

2.61),P<0.00001] LK 9, SIFMFSEE - 124, ADR E BRI AT fE S5 .
TAC I 25 B SR BRI ] 2 TS 044t 469 T WA S I L WS T v 7 BRI B g |, 25 B 5 ) S o

) S B EAAFAEGE 27 2257 (P = 0. 55,2 = 0) BCR A TR G 1T 25 5% (P = 0,0,13%,0,0; P = 0. 62,

FE RN R FEAT Meta 70 7 o 45 W, WESAH BR S 0.50,0.32,0.51,0.48) , #3421 FH [ 5 %0y A5 18 E A7

TAC I 259k B Ik bR 6] 5 8 50 TXT IR (MD = - 7.97,  Meta 3 Hr . 45 9 Bon , WiZH B2 % ik ADR KA RTS8

95%CI( - 10.26, - 5.68),P <0.000 01 ] ULE 10, PR (P >0.05) EIL S,
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2.3.5

AT

Tab.4 Subgroup analysis results of TAC dosage,follow - up

duration and Wuzhi Capsules dosage

ok WALH  FARRRAR  #E Meta 74 %
*%(R) Fo) PE BE MD95%CI) Pi
Wi 44 1 - - - - -
64 A 29995 <0.00001 BAL -0.66(-1.29,-0.02) 0.04
124N A | - - - - -
IBKENT 3B & - - - - -
4 P 019 BRSO -0.460-0.91,-0.00  0.04
(F 1 - - - - -
X5 ADRHIMeta D4R
Tab.5 Meta — analysis results of ADRs
ADR NI FREAR AR Meta 247
#E(R) P(%) PHE BEE  RR95%CI)  PIL
Fshaeed 480 0 0.62 B% 0.57(0.26,1.24) 0.16
B R m 4071 0 0.50 B& 0.58(0.21,1.62) 0.30
G 3% 3 0.32 BER0.81(0.26,2.56) 0.72
E B 38011 0 0.51 B% 0.69(0.14,3.39) 0.65
R 3= 0 0.48 BE 1.51(0.43,5.26) 0.52

2RO O T AR - BCR E, S ST S
PEFFAE G 22 5 (P = 0. 006, 1> = 87%) , # % FHBEHL
BN AR ES T Meta 73T o 45 5 W AR A R () AR —
ORI B E T RHRAL[SMD = - 1. 64,95%CI( - 2. 80,
-0.48),P=0.006]. 7EILE 11,

2.4 RS

L ] 3 A TR R AL A5 A TR 3 B 245 S Y L
B RS 25 R AR AR EAT USRS BT R B, LR 2 N FE bR
MY Meta 73 BT 45 R A A 1 S ok el 22, 43 901 o 1 JIE CR
[RR =1.29,95%CI(0.99,1.69),P = 0.06] F1fiLi# Alb
[MD =3.40,95%CI(2.47,4.33),P <0.000 01], &7~
X 2G5 R bR AR S5 1 RS MR 25, B R 1
LA SRR bR A 2 PSSR v (1 25 SR I AR — 3, SR 25
WRE Al HE
2.5 EFRRESH

M T A G b i 45 i bR gl A Y SCRRER i 34 3k
D (n < 6), RIEAT K F AWM 537 -

My pog il Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
SRE[REE 2020 56 11 B0 33 04 B0 935% 2.30[2.00,2.60]
¥E 202 662 2.8 36 398 253 57 6.5% 2.64[1.51,3.77] -
Total (95% CI) 96 117 100.0% 2.32[2.04, 2.61]

Heterogeneity: Chi*=0.33, df=1 (P = 0.57); F= 0%
Test for overall effect: Z=15.89 (P = 0.00001)

&9

*

4

-2 0 2 4
Favours [#/HE4l] Favours [#g%24]

FI4H B TAC MZ57K B L3 Meta 53 47 FR 4R B

Fig.9 Forest plot of Meta — analysis : Comparison of TAC blood concentration between the two groups
Eu il
SD

Mean Difference

Study or Subgrou Mean D Total Mean Total Weight IV, Fixed, 95% Cl
okl 2020 1267 42 31 2051 476 27 96.7% -7.84[10.17 -5.51]
#2017 28.67 2031 30 4043 2888 30  3.3% -11.76[-24.39,0.87]
Total (95% CI) 61 57 100.0% -7.97 [-10.26, -5.68]

Heterogeneity: Chi*= 0.36, df=1 (P = 0.55); F=0%
Test for overall effect: Z= 6.83 (P <= 0.00001)

Mean Difference
IV, Fixed, 95% CI

.

t
-50

.25 0 25 50
Favours [ #4] Favours [#HE4]

E10 WAEE TAC MZKELARE E BB Meta 53 #7 2R K B

Fig. 10 Forest plot of Meta — analysis : Comparison of time to target TAC blood concentration between the two groups

Std. Mean Difference
Weight IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

Sun 2014
B 2017

14686 1563 30
261 10.98 30

197.73 27.44 30
4101 178 30

48.8%
51.2%

Total (95% CI) 60 60
Heterogeneity: Tau®= 0.61; Chi*=7.47, df=1 (P = 0.006); F=87%
Test for overall effect: £=2.77 (F = 0.006)

100.0%

-2.25-2.90,-1.59]
-1.06 [-1.60,-0.52]

-1.64 [-2.80, -0.48]

t
-4

T t t
-2 0 2 4

Favours [ ¥241] Favours [#fHE]

E11 MHEBERA - ORI LLEHE Meta 547 2R #R B

Fig. 11 Forest plot of Meta — analysis : Comparison of cost — effectiveness ratio between the two groups

3 Tt

IGD [RFIE N B IE [ BB R A 5 550 e o 2
RGeS R ROV 51 S D ag B 0 HR I 25
TR R TR | G BE I 5 R AR A R TAC AR
e PR 5 FH B2 30 1 351 3l ok 0 T bk L 4R B TG Ak B i)
2 PR 2 SR AR R A R R O R P A i
&R X IGD MGy VE IS B8R TAC HAT S e
PENI IR AEA A 303 IGD B R ARARE BT 5L, X

FITAC I 24 ¥ B 2 AR 25 VI AR 500 AR 98 45 R R
TACBCA HER I BEIARIT BN IGD, T 42/ & 1) TAC IfiL
YR L I TAC T i, 3 FHsk A e 4 D7 fifF 95 45 S —
BARMFR LR DR, TACE S FERI BRI A 1GD,
AR T4 J6 B3 00 TAC 1L 2 e BE TR b i 0] o 40 il €6 3%
P3A (CYP3A) B 5 XF 25 Wy Qi e & 22 /R T, Horp
CYP3A4 F1 CYP3AS J& TAC AR B (1) 3= ZLA AL gL 1s
AT TAC, BRI % CYP3A 135 F 7 B0 | 4k 171
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H %5 TAC SIS B A9 CYP3A B i) S ok 1
fig Ji2 4% o6 0] A R H CYP3A MO IS MR, A B T AR
CYP3A XF TAC B4R I BRELBE ) 31X ] 8 2 T g e 4%
X TAC P=H: A5 25 52 A BV AE DR A

TEIG RS 338 bR 7 1, ASBF 5T 45 5 R, TACBE S
TR AL FEIRIT N IGD , TR 24 h IREE KA
TR S $E 7R FE I R S e v, PR IS 3 nT A TAC IR
7 N TGD (R BE 3450 o o B SRR 000 2 el i e 4
HAIN T TAC (4 10024 e 2 A0 A= 9 R BE O TAC W Ic L e
B A= W ) FH AR 20% ~ 25912 =220 i 10 18 i 4 45 B
TFREAR TAC 01 3 RO0 , IF38 1o 301 25 5% 32 1k P e 2R
F L, 08> TAC HMHE , DT 08 A ) 1 R 120230 SRy gk —
AL TAC A HU BRI #1677 BN 1GD B I IR T AL,
BT AR A IR AT T WA b S R B, e
& RCT i J& RCS, TAC HX A 18 e 5 35 A0 B IE CR
G & LNy € K R 4 sy T (IR LR o L D
FR T4 A SCHR BB, L AEAE RCT W41 PFAl TAC B &
il J5C 2 X6F M1 375 AL 1 24 h JR AR FH /KP4 e 2 4500, (HLIL
T Alb 7K VA 2H 43 A T B 4578 A S o FH T RCT & 1Ak
2597 O bR e HAT T i TR SR, B T
RCT W4 43 Mr &t 5, A Ry TAC B4 T i Jie 48 G 12 T 4f-
A = N IGD B35 B ' IE CR PR, {H 205 1L T Alb
KOV 24 h BREE FRCR AR L 55 40, W21 43 B A i 45
KW, TACBE A R i 28 A Bh F k2> TAC il & , 1
RCT WA 53 B85 5 B A8 An T BGE R, X E %
T BEBL O A G T 95%CT T [l , 5 S04 53 Br
SFZAE bR ICRE , BTN K TAC 1B T 16 e 4% X 1% 48 b
B EROR NS 5% 4150 09 2 TR A ST 1
NI T AT D TAC F 4 [F] F, ASWF 5 oot
IMN B4 1GD #6477 W41 50 Bt , 45 4 Won , TAC B A FLBiR
JE B T/ TAC I, 42 i % L Alb 7K Y el 4%
B RN IS T R ATVEE K IMN B IGD H & ok B A 1
I PRI 7 35038 35

e R 97 206 A1 B2 7 9% FH AR L DG IB6 , B 48 A I TR 977 /%
AT REFERE S B = 0 R 97 2% A6 T TAC, TR I 2E
FEARAR , B 0 B Y7 T A/ AR SE 45 5 B, TAC
A TR I e A I T BEAR R AR — SR, DL R R 38 in
ADR [ & AR, B 7R 6B 7 R A PRIE AT S50 e &
PR TR, BERE A A IGD f iz B 7 £ e

A A G SR AT, 8 g A SR B
4 5 AHIEFE H R FH Meta 4387 19 77 20, B 4 T M4 T
TAC B4 TR X B IGD B B2, ALY T
SCHRECE , BN 18RS T S8 X0 B IE CR A1 PR A2 TAC
ML 24 6 2 TR AR I )R BAR — SO FE B R iR 24T T
WAL AT, 45 SR R B O o AE AR SR AT A A DA T R
PE D AR — ROCR HFE bR AR AE S 0 8RR O SOk 2L
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