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Abstract

Objective: This study utilizes an umbrella meta-analytic approach to synthesize evidence, system-
atically evaluate the efficacy of microecological preparations in chronic kidney disease (CKD), and
establish the hierarchy of evidence reliability. Methods: Systematic searches were conducted in
PubMed, Embase, Cochrane Library, Web of Science, CNKI, Sinomed, and Wanfang databases (from
inception to February 2025). Two reviewers independently screened the literature and extracted
data. Methodological quality of the included meta-analyses was assessed using the AMSTAR-2 tool,
and the quality of the evidence body was rated using the GRADE system. Weighted mean difference
(WMD) and standardized mean difference (SMD) effect sizes were calculated using random-effects
models. Subgroup analyses and sensitivity analyses were performed to explore sources of heteroge-
neity. Results: A total of 15 meta-analyses (involving 4625 CKD patients) were included. The meta-anal-
ysis demonstrated that: Oxidative stress markers: Malondialdehyde (MDA) significantly decreased
(WMD = -0.83, 95% CI: —0.99 to —-0.68), while total antioxidant capacity (TAC) (SMD = 0.55, 95% CI:
0.22 to 0.88) and glutathione (GSH) (WMD = 0.44, 95% CI: 0.30 to 0.59) significantly increased; Inflam-
matory markers: C-reactive protein (CRP) levels decreased (SMD = -0.62, 95% CI: -0.89 to -0.35), but
interleukin-6 (IL-6) showed no statistically significant difference (P = 0.23); Renal function markers:
Blood urea nitrogen (BUN) decreased (SMD = -0.89, 95% CI: —-1.23 to -0.56), serum creatinine (Scr)
showed no significant change (P = 0.15), and estimated glomerular filtration rate (eGFR) exhibited a
decreasing trend (SMD =-0.34,95% CI: -0.61 to —0.07). Conclusion: Microecological preparations can
improve certain oxidative stress and inflammatory markers in CKD patients, but evidence regarding
their impact on renal function is contradictory. The current evidence is limited by high heterogeneity
and low evidence quality, precluding definitive clinical recommendations. Future research should fo-
cus on conducting multicenter, large-sample randomized controlled trials to specifically investigate
strain-specific effects and optimal intervention time windows, thereby providing an evidence base
for precision treatment strategies.
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10.8% [1], ABRZIN 11%, 1EEF NI AR K[2]. CKD AMUFEEhEEHHMTH TR, W50 MmEF
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Figure 1. Literature screening flowchart
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3.2. A\ Meta S4B —RR4SAE

INNTFAFRERT meta 44T 15 FS[17]-[31], 3L 8145 #ilf 3, Hrhygyrd 4625 i, xfHEZH 3520 .
15 FF RPN N0 161 N, 28 931 N. Frfa NEFYIFF A CKD i2WibnitE, ik EEN.
X 15 R Ec R TS T 2018 4, TS T 2024 4, SRR LA E 14, Hd 10 mAREZRN
PELE 1).

Table 1. General characteristics of included studies
= 1. NI —RRFHE

) N . HNIR . N
HEEH Wt ST FeAE BEUIR i RRE .
N s X R - FHEL
IR K KRR w e o) A
. Cr. BUN. eGFR.
AbdelQadir YH PubMed. Scopus. Web of .
~ - 15
2020 [18] RCT Science. CENTRAL 500 8~12 8 28~74 B MDA. GCS:P\ TAC.
. EMBASE. Medline. Scopus.
Bakhtiary M ~ 5 MDA. GSH. TAC.
2021 [17] RCT Cochrane Ce_ntral\ Web of 584  4~12 14 50~69 JrE CRP. IL6
Science
JiaL Pubmed, EMBASE and Cochrane
, _ _ o )
2018 [19] RCT Library 261  4~28 8 29~79  HH CRP. IL-6
Tao SB T
2019 [20] RCT  PubMed. Embase 1 Cochrane 359 8~12 10 30~70 [ CRP. Cr. eGFR
Zheng HJ PubMed. Cochrane. Web of CRP. MDA. GSH.
~ ~
2021 [21] RCT Science 671 4~12 13 40~70 [ TAC
LiuJ Cr. BUN. eGFR.
202'2“[22] RCT  PubMed. Embase. Cochrane 842 >4 23 30~80 HE MDA. GSH. TAC.
CRP. IL-6
LiuF
- ~ k5
2023 [23] RCT PubMed. Embase. Cochrane 652 3~52 12 30~80 HH Cr
Thoz"gfgaf’z%”c RCT MEDLINE. EMBASE Cochrane 161 4~24 5 NA  #&H Cr. eGFR
Pisano A Ovid-MEDLINE. PubMed.
~ ~ [ . . IL-6.
2018 [25] RCT CENTRAL 701 4~24 12 40~70 [ Cr. eGFR. IL-6. CRP
Nguyen TTU EMBASE. MEDLINE. Web of - g CRP. IL-6. MDA.
2021 [26] RCT Science F1 Cochrane Library 931 4~24 20 40-70 ¥ TAC. GSH
TanJ Embase, CNKI, Wanfang Data.
, ) - ~ . IL-6. Cr.
2022 [27] RCT pubmed. Cochrane 1373 4~-24 28 30~70 CRP. IL-6. Cr. BUN
. PubMed. Embase. Web of
Ll RCT  Science fil Cochrane Central 869 4-52 21 45-76 g CRP 16> Crv BUN.
2024 [28] . . eGFR
Register of Controlled Trials
LiuT PubMed, Cochrane Library,
2021 [29] RCT Embase, Web of 605  4~24 16 30~70 HH Cr. CRP. IL-6
Science/CNKI/CBM
McFarlane C MEDLINE, CINAHL, EMBASE, il
2019 [30] RCT Cochrane 654 1~24 10 35~80 T Cr. eGFR. BUN
Chen L o
2022 [31] RCT PubMed. EMBASE #1 Cochrane 513 4~24 14 35~75 =] eGFR

RCT: BHMLXTHRSCIR; Cr: MULEF; BUN: JREZ; eGFR: BF/NERJE#; CRP: C xMEMH; IL-6: A% 6; TAC: ayiélb
ﬁgﬁ. MDA: N _f%; GSH: @"H?‘ﬁﬁﬂi{a
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3.3. FEFREREBRBFRITM

FHTF AMSTAR-2 ¥4 KRGXT PN FEBEAT 515240 B AL - 5 TUF AR “HAR” BAS B PRy,
R E R TVEF B, 2 I FEEE N “R7 BEE, R BRI S BHITEE. 1 TR 5
RIGT “HE” BEE, RMT—MSNHEEIFERERNTER L. &h, 7O RgEeEN ‘5”7
BREETR, RPHLTERRE, WEXBEELE 2).

Table 2. AMSTAR-2 evaluation table
%2 2. AMSTER? i3

fE#H(RFETFR) QL Q2° Q3 Q47 Q6 Q7" Q8 Q9" Q10 Q11" Q12 Q13" Q14 Q15" Q16 EfZ /¥

Q
a1

AbdelQadir YH2020[18] Y N Y PY Y Y Y Y Y N Y Y Y N N Y #
BakhtiaryM2021[177 Y N Y Y Y Y Y Y Y N Y Y Y Y N Y W&
Jia L 2018 [19] Y Y YPY Y Y YPY Y N Y Y Y Y N Y (&
Tao SB 2019 [20] Y Y YPY Y Y Y YPY N Y Y Y Y Y Y &
ZhengHJ2021[21] Y Y Y PY Y Y Y Y Y N Y Y Y Y Y Y @&
Liu J 2022 [22] Y NY Y Y Y Y Y Y N Y Y Y Y N Y W&
Liu F 2023 [23] Y Y Y Y YY Y Y Y N Y Y Y Y Y Y &
ThongprayoonC2018[24] Y N Y Y Y Y Y PY N N Y N N Y Y Y K
PisanoA2018[25] Y Y Y Y Y Y Y PY Y N Y Y N N Y Y (&
Nguyen TTU2021[26] Y Y Y Y Y Y Y Y Y N Y Y Y Y Y Y @&
Tan J 2022 [27] Y N YPY Y Y Y Y Y N Y Y Y N Y Y WK
Liu C 2024 [28] Y Y Y Y YY YPY Y N Y Y Y Y Y Y &
Liu T 2021 [29] Y Y Y Y Y Y YPY Y N Y Y Y Y Y Y &
McFarlaneC2019[30] Y Y Y Y Y Y Y PY Y N Y Y Y N Y Y thpE
Chen L 2022 [31] Y Y YPY Y Y Y Y Y N Y Y Y Y Y Y &

Y: WiE; PY:

%El;

TR N: AL,

AMSTAR-2 W FEHIBNIEFE 7 7 X RGO (il K LA R ME B R EE M H, BITH 2. 4.
7. 9. 11, 13 115, #y: BOAEAA - ADARREITH AN AL; PR AL D ARCEIIAN L K 1
A RBETANG 2 BA BOCAR R IIAN  ; ARAK: H 1 AR, A B AR AN AL .

Q1: LR BT IT Ia B P HEAR HERT & PICO 3K ?

Q2: 75w ARk Wi Ui B i & 7 IR AR AT H A BT RAE A, R 2 S UEW] 5 07 A A AT H K

#?
Q3: REELRRMH MR 1AM T N ERIR HIBT FLBE 2
Q4: FEMERIBAEE MM 1 4 9 STk Ao 28 s ?
Q5: REMERIRMEE AT T HE I T ?
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Q6: RMLERMEF AT T EE MR IZEL?

Q7: RTLRIRER PRAL T HEBRAF 7T 135 B UIE W HEBR 0 & B 4 2

Q8: ZRIAMEF XTI TCEAT T 206 TR IR A 2

Q9: ZEIRMEF MM T 2 N BIHEASK Pl 99N 518 1) BN A1 R f25 XU (RoB) ?

Q10: ZERVEH REIE T L3R Gy NI 711 5% 4 K5 2

QL1: WHHAT T meta 73, ZRRVEE G 7& LI Ex g AT SR E?

Q12: WIRFEAT T meta 7387, LRRMEZ R EVEAS 7AW 71 RoB X 2525 43 by 25 R B A IR 25 5
[ TERZ A 2

Q13: ZERIEHEMRETHRLRIR 4, R R A 5 R T AN A7 1) RoB K&K ?

QL4: JE LRI A # 0T LA 45 L A W 5 B AT ] 7 T MR AR AL T 4 NI AR AT i 18 2

Q15: WRABMTHAT T @ ELR G, LRIRMEE R BX KR (NI T ) AT T 7 MR, It
T H X gRR g5 R v] B RZ A 2

Q16: SEMLERAEF IS TARMVELEMIFI RS I IRIR, BFEAAT AT SRR 1 SRAF AT ] 8 42 2

KH GRADE 73 2 R G0 WA FE ) 8 T4k JRjfa i AT ik B & vFf . MDA, eGFR. GSH 5 iFii
“IN7 2KFHE, GRADE 408 “HiE” ; TAC A “II” 2KiF#E, GRADE 404 “/%” ; BUN. CRP A
“IV” KiEHE, GRADE %540y “MAK” s UePATAEZASHIFSGE FiREir BA SRkl . Cry IL-6 -y
“NM” 250FHE, GRADE 25400 “Hm L7 o ULHAEAT R BEAIEHE 3R W AE A5 51 70 B 7E 2 b (L35 3)

N>

Table 3. GRADE evaluation and evidence quality grading
7 3. GRADE i RiERRE R

oS suam omis esewc  po o pp) ST GRADE AR
Cr 10 2845/1947 MD (_01%%.02) 0.13 (8?2) 0.672 WAk TEX
BUN 8  2405/1527 MD (_1;91"%.23) 0.01 ( <0§6‘00f;01) - A v
€GFR 7  2285/1441 MD (702%11300) 0.04 (3.120/;’) : g v
CRP 11  3567/2598 MD (70.52"1%.08) 002 <0§018/0°01) 0354 LK v
IL-6 7  2177/1566 MD (70;1%’18. 02 (<3.73/35) . Wi TR
MDA 5  1828/1700 MD (—o.;sg),'S—?(’). 6g)  <0-0001 (gcg‘é) - i n
TAC 5  1828/1700 MD (—0.9%,550.68) 0.001 (gsg/;) - i n
GSH 4 1392/1294 MD (_09%‘41‘0. 6g)  <0-0001 (8(;/‘;) - Rz I

VE: Cr: MULEF; BUN: JRES; eGFR: B/ Ekykit %, CRP: C KMNEH; IL-6: ENE 6; TAC: MyFisibie)y;
MDA: 7 _%; GSH: & BtHAK: “-7 . B,
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3.4. Meta SHTER

3.4.1. MANEF(Cr)

BT [ ONAR A, 10 T Meta il S g5 R EIR, SxRAMILESI=2 X, SRl AmMES
#1571 BE BRI AILET K F-(ESWMD = —0.07, 95% Cl: —0.16 % 0.02, P =0.13; n=10) (& 2). Wi EA
TFAE S (12 = 0%, P = 0.80). iE4E#IAZEN “TEE L7 M GRADE P4 “MAR” (% 3), RWH &
B FRIIEAE SRR i A VR TT A 80, RIS R AR T AT A R U b o il 1, H R AR (1%
3), H.Egger % (P = 0.672 > 0.05) (14 4), Vi K E Ml .

3.4.2. FRE&(BUN)

FETREHLBNAEARL, 8 T meta /- BTl B 45 R BoR, SXIAMILA RE Gty 2 R, SR HME
AHIF AT K BUN 7K F(ESWMD =-1.01, 95% Cl: —1.79 £-0.23, p=0.01; n=8) (& 5). W Z[EfF
TR 5 (12 = 84%, P <0.00001). iE#E#EIHZEH “IV” F1 GRADE ¥4 “HAR” (W3 3), §5iEHE
TR AL T IRIT A 20, Hon<10, RIS IRt 5 AT il = B Jdk AT Egger #8560 V20 i)

JERAESTHT
Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE Weight IV, Fixed, 95% Cl 1V, Fixed, 95% CI
AbdelQadir, YH2020 -0.17 0.1096 18.1% -0.17 [-0.38, 0.04] ¢ =
Jia, L2018 0.08 0.5204 0.8% 0.08 [-0.94, 1.10] ¢
Liu C2024 -0.24 0.1428 10.6% -0.24 [-0.52, 0.04] —
Liu F2023 0.05 0.1454 10.3% 0.05[-0.23, 0.33]
Liu j2021 0.08 0.5204 0.8% 0.08 [-0.94, 1.10] ¢
Liu T2020 0.04 0.0918 25.7% 0.04 [-0.14, 0.22] =
Pisano, A2018 -0.13 0.0994 22.0% -0.13 [-0.32, 0.06] ¢ d
TAN2022 -0.45 1.1964 0.2% -0.45[-2.79, 1.89] ¢
TAO SB2018 -0.18 0.329 2.0% -0.18 [-0.82, 0.46] ¢
Thongprayoon, C2018 0.01 0.1505 9.6% 0.01 [-0.28, 0.30] ¢
Total (95% Cl) 100.0%  -0.07 [-0.16, 0.02] —i——
it Chi2 = = = .12 =09 + + + +
Heterogeneity: Chi? = 5.39, df =9 (P = 0.80); I = 0% 02 01 0 01 02

Test for overall effect: Z = 1.53 (P = 0.13) Favours [experimental] Favours [control]

Figure 2. Forest plot of Cr
& 2. mALET(Cr)ZRHKE

EHhS%EER MR E

00 N N
w 05 g
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Figure 3. Funnel plot of Cr
& 3. mANEF(Cr)im=+E

DOI: 10.12677/acm.2026.1651786 40 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1651786

R 45

2_
E °
?ﬁ ° e L4 H{;ﬁ
b 0_______: _____________ ©_ 1 IEIUE?E
i -
& 0 i BIEMO5% ISR
o L[]
L]
L]
L]
-2. T T T T T T
0 2 4 6 8 10
BE
Figure 4. Egger test of Cr
[ 4. MANEF(Cr) Egger 136
Std. Mean Difference Std. Mean Difference
tudy or Subgrou td. Mean Difference E Weight 1V, Random, 95% CI 1V, Random, 95% CI
AbdelQadir, YH2020 123 07755 14.3% -1.23[-2.75,0.29] * -
Jia, L2018 -1.38 4.0204  0.9% -1.38[-9.26, 6.50] * >
Liu C2024 -0.23 0.0943 30.8% -0.23[-0.41, -0.05] -
Liu j2021 -6.05 0.9719 10.9% -6.05[-7.95, -4.15] ¢
Liu T2020 -0.01 0.1454 30.1% -0.01[-0.29, 0.27] N
McFarlane, C2018 0.3 09719 10.9% -0.30 [-2.20, 1.60]
TAN2022 1 34056 1.3% 1.00[-5.67,7.67] ¢ >
TAO SB2018 8.17 41683 09%  -8.17[-16.34,-0.00] *
Total (95% Cl) 100.0%  -1.01[-1.79, -0.23] ——
Heterogeneity: Tau? = 0.50; Chi? = 43.63, df = 7 (P < 0.00001); I = 84% 2 1 o 1 2

Test for overall effect: Z = 2.55 (P = 0.01) Favours [experimental] Favours [control]

Figure 5. Forest plot of BUN
5. REZR(BUN)ZRHKE

3.4.3. HE B/ IEKIETE(eGFR)

B [ VAR RS, 7 T meta /AL A EE R EOR, SXTIRAMIILE BESGITFER, ORI M
A5 T PR eGFR 7K F(EWWMD = -0.15, 95% Cl: —0.29 % 0.00, P =0.04; n=7) (< 6). W5 IA
IAFAE R F T E(12= 21%, P=0.27). iFHEHIH2EN “IV” FI GRADE ¥4 “ %" (W4 3), S9IEH
WIS R AT A e, Hn < 10, DRI T B 0 AT 22 03 <1 8 K kA7 Egger Kl 4 %

ST

Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE _Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
AbdelQadir, YH2020 167 16836 0.2% 1.67 [-1.63,4.97] ¢ >
Liu C2024 -0.16 0.2295 10.0% -0.16 [-0.61,0.29] *¢
Liu j2021 -0.23 0.0867 70.4% 0.23[-0.40,-0.05] ¢ ————
McFarlane, C2018 0.34 1.2984 0.3% 0.34[-2.20, 2.88] ¢ >
Pisano, A2018 0.34 0.2678  7.4% 0.34 [-0.18, 0.86] >
TAO SB2018 21 17423  0.2% 2.10[-1.31,551] ¢ >
Thongprayoon, C2018 -0.01 02142 11.5% -0.01[-0.43,0.41] ¢ >
Total (95% CI) 100.0%  -0.15[-0.29,-0.00] e N——

Heterogeneity: Chi? = 7.60, df = 6 (P = 0.27); I = 21%

Test for overall effect: Z = 2.01 (P = 0.04) 02 -01 0 0.1 0.2

Favours [experimental] Favours [control]

Figure 6. Forest plot of eGFR
[E 6. B/EKIEIE ZR (eGFR)FRIKE
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3.4.4. C-REIZEH(CRP)

BT RN, 11 T meta M ATIL S 45 R B, SXBAMILE &gt 2R, fonfEAmeE
M7 ] K CRP 7K°F-(ESSMD =—-0.48, 95% Cl: —0.88 £-0.08, P=0.02; n=11) (¥ 7). WFRAFEE
Z S IFRPE(? = 81%, P < 0.00001). HEHEHZIAZEAN “IV” 1 GRADE PN “Mfik” (W% 3), F9iFHE R M
SCRE RS AR TR T IO R, DRI RS LA 9T AT P 20 R BRI S AT S ST TR L E AR
(E1'8), H. Egger ¥4 (P = 0.354 > 0.05) (141 9), BT K EMwifh .

3.4.5. B4HRESTF-6 (1L-6)

ST BN, 7 35T meta 73 BT

K. WA KL T

o4 4k

MEEREIR, SARAMLE T E S R RS
HIFIABEBEAL IL-6 /KF-(ESSMD = —0.19, 95% Cl: —0.49 £ 0.11, P =0.21; n=7) (& 10). W E1F
FE 23 5 U (12 = 67%, P = 0.005). EHE#EIHE Y “Tom L7 F1 GRADE PPN “MAK” (4% 3), F£H
VA R (RAIE R S HE 28 AR AT O R, Bon < 10, PRI AN LB 40 R 4T 220 U 2 B S 64T Egger K

Std. Mean Difference Std. Mean Difference
Study or Subgroup __Std. Mean Difference SE Weight 1V, Random, 95% Cl IV, Random, 95% ClI
AbdelQadir, YH2020 -1.55 0.793367  4.6% -1.55[-3.10,0.00] ¢
Bakhtiary, M2020 0.21 0.193878 13.8% 0.21[-0.17, 0.59] T
Jia, L2018 0.64 2.270408 0.8% 0.64 [-3.81, 5.09] ¢
Liu C2024 -0.34 0.140306 14.6% -0.34 [-0.61, -0.07] -
Liu j2021 -0.22 0.170918 14.2% -0.22 [-0.55, 0.11] -
Liu T2020 -12.29 2104592  0.9% -12.29[-16.41,-8.17] A
Nguyen T2021 -0.61 0.193877 13.8% -0.61[-0.99, -0.23] -
Pisano, A2018 0.75 1.165816  2.5% 0.75[-1.53, 3.03] ’
TAN2022 -0.28 0.34949 10.7% -0.28 [-0.96, 0.40] - - |
TAO SB2018 -0.48 0.413265 9.5% -0.48 [-1.29, 0.33] _
Zheng H J2020 -0.75 0.142857 14.6% -0.75[-1.03, -0.47] -
Total (95% Cl) 100.0%  -0.48 [-0.88, -0.08] .
Heterogeneity: Tau? = 0.26; Chi2 = 53.72, df = 10 (P < 0.00001); 2= 81% 2 1 0 1 2

Test for overall effect: Z = 2.35 (P = 0.02)

Figure 7. Forest plot of CRP
& 7. C-& M EE B (CRP)FR#K[E
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Figure 8. Funnel plot of CRP
[l 8. C- L& B (CRP)im+E
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Figure 9. Egger test of CRP
9. C-R B2 & H(CRP) Egger 418

Std. Mean Difference Std. Mean Difference

Study or Subgroup  Std. Mean Difference SE Weight IV, Random, 95% CI IV, Random, 95% CI
Bakhtiary, M2020 -0.3 0.2729 13.5% -0.30 [-0.83, 0.23] T

Jia, L2018 0.37 0.176 18.2% 0.37[0.03, 0.71] ™

Liu C2024 -0.01 0.176 18.2% -0.01[-0.35, 0.33] B

Liu j2021 -0.3 0.1224 20.8% -0.30 [-0.54, -0.06] -

Liu T2020 -0.1 0.2908 12.8% -0.10 [-0.67, 0.47] -
Nguyen T2021 -0.92 0.301 12.3% -0.92 [-1.51, -0.33] -

TAN2022 -0.66 0.6658  4.3% -0.66 [-1.96, 0.64] - 1

Total (95% CI) 100.0% -0.19 [-0.49, 0.11]

-4 -2 2 4
Favours [experimental] Favours [control]

ol ®

Heterogeneity: Tau? = 0.10; Chi? = 18.33, df = 6 (P = 0.005); I> = 67%
Test for overall effect: Z=1.27 (P = 0.21)

Figure 10. Forest plot of IL-6
10. B4RAEIT3R-6 (IL-6)FRHKE]

3.4.6. H=E(MDA)

FETE N, 5 I meta P HTIL RS RER, SXRAMLA BE g2 R, onEAME
I 4 = MDA K (ESWMD = —0.83, 95% Cl: —0.99 £-0.68, P =<0.00001; n=7) (/4 11). W7
ZRIAAELE B3 SR ME(12 = 0%, P = 0.68). UFHEHZIAZE N “11” Al GRADE W4 “rédE” (W 3), iX
FRAE T 25 A TR T BEPEAC MDA 1T /E 25 AL F R ME RS, (H n<10, JTERFE M, AT HF 7047
2l B S AT Egger #56 E2H A BUBR I 3 AT

Std. Mean Difference Std. Mean Difference

r r . Mean Differen E_Weigh IV. Fixed. 95% CI IV. Fix % Cl
AbdelQadir, YH2020 -0.77 0.0969 66.8%  -0.77 [-0.96, -0.58]
Bakhtiary, M2020 079 02168 133%  -0.79[-1.21,-0.37] —_—
Liu j2021 0.96 0.3495 51%  -0.96 [-1.65, -0.27]
Nguyen T2021 -1.16 03291 58%  -1.16 [-1.81, -0.51]
Zheng H J2020 -1.06 02653 89%  -1.06[-1.58, -0.54] —
Total (95% CI) 100.0%  -0.83 [-0.99, -0.68] 4
Heterogeneity: Chi? = 2.31, df = 4 (P = 0.68); I = 0% 2 1 5 1 ]

Test for overall effect: Z = 10.49 (P < 0.00001)

Figure 11. Forest plot of MDA
[E 11. B MDA)ZHKE

Favours [experimental] Favours [control]
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3.4.7. BINEEEN(TAC)

ST BEHUANAERY, 530 meta /M HTIC A S5 R E/R, SXIRAMILA RE St ¥ 2R, R HmME
HI7 AT $E7 TAC (ESSMD =0.55, 95% Cl: 0.22 % 0.88, P=0.001; n=5) (& 12). MR ZIAIANIEE R
FIFRPE(? = 0.01%, P = 0.68). iE4E#AIHN “11” A GRADE 48 “M” (W% 3), X4t T 3ERE
REdRm TAC RV TE SR AL B R PETESE, AT V20 29 M oK R I R PSR IR (1] 12) 0 BUEME A T 3 s AR fe
(1 13). 1H n< 10, BEbASTHE 7 AT 2 0 2 B 3k AT Egger A4

3.4.8. ABtHRK(GSH)

LT[ 8 BNARE A, 4 T meta AP ATV AE IR EOR, SXIRAMLA RESR TR R, SORERME
AT 32 5 GSH /KF-(ESWMD = 0.44, 95% ClI: 0.30 £ 0.59, P=<0.00001; n=4) (L& 10). H7iz
(A ANAFAE 235 R (12 = 0%, P=0.54) (& 14). iEHE#IA358 “1N” F1 GRADE VP4 R “ 4 ” (I3 3),
XL T 2 AR T AT BEPE R GSH M FE 28 AP R MRS, (H n<10, HGWEZE SR, DRk AST it 7¢
BEAT 24 S B B AT Egger 5. 3 2H e OB 23

I % of

Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE Weight IV, Random, 95% ClI IV, Random % Cl
16.1.1 China
Liu j2021 0.37 0.1352 28.8% 0.37[0.11, 0.63] —
Zheng H J2020 0.61 0.2755 18.3% 0.61[0.07, 1.15] - _
Subtotal (95% Cl) 47.1% 0.42 [0.18, 0.65] -
Heterogeneity: Tau? = 0.00; Chi? = 0.61, df = 1 (P = 0.43); I = 0%
Test for overall effect: Z = 3.43 (P = 0.0006)
16.1.2 Other countries
AbdelQadir, YH2020 62.29 224235 0.0% 62.29[18.34, 106.24] »
Bakhtiary, M2020 042 0.1224 29.8% 0.42[0.18, 0.66] —
Nguyen T2021 0.89 0.2066 23.1% 0.89 [0.49, 1.29] -
Subtotal (95% CI) 52.9% 0.66 [-0.10, 1.42] e —
Heterogeneity: Tau? = 0.27; Chi? = 11.41, df =2 (P = 0.003); I* = 82%
Test for overall effect: Z=1.71 (P = 0.09)
Total (95% CI) 100.0% 0.55 [0.22, 0.88] i

e 2= . Chiz = - - . 12 = B8]Y t t t
Heterogeneity: Tau? = 0.08; Chi? = 12.65, df =4 (P = 0.01); I = 68% 1 05 0 05 1

Test for overall effect: Z = 3.26 (P = 0.001) Favours [experimental] Favours [control]

Test for subgroup differences: Chi? = 0.37, df =1 (P = 0.54), > = 0%

(A)
Std. Mean Difference Std. Mean Difference

Study or Subgroup  Std. Mean Difference SE Weight IV, Random, 95% CI IV, Random, 95% CI
17.1.1 =600
Liu j2021 0.37 0.1352 28.8% 0.37[0.11, 0.63] —
Nguyen T2021 0.89 0.2066 23.1% 0.89[0.49, 1.29] L
Zheng H J2020 0.61 0.2755 18.3% 0.61[0.07, 1.15] - =
Subtotal (95% Cl) 70.2% 0.60 [0.26, 0.93] .
Heterogeneity: Tau? = 0.05; Chi? = 4.52, df = 2 (P = 0.10); I* = 56%
Test for overall effect: Z = 3.44 (P = 0.0006)
17.1.2 <600
AbdelQadir, YH2020 62.29 22.4235 0.0% 62.29[18.34, 106.24] 4
Bakhtiary, M2020 0.42 0.1224 29.8% 0.42[0.18, 0.66] —
Subtotal (95% CI) 29.8% 27.29 [-32.81, 87.4()]
Heterogeneity: Tau? = 1662.53; Chiz = 7.61, df = 1 (P = 0.006); I* = 87%
Test for overall effect: Z=0.89 (P = 0.37)
Total (95% Cl) 100.0% 0.55 [0.22, 0.88] -
Heterogeneity: Tau? = 0.08; Chi? = 12.65, df = 4 (P = 0.01); I = 68% 2 1 0 1 2
Test for overall effef:t: Z=3.26 (E =0.001) Favours [experimental] Favours [control]
Test for subgroup differences: Chi?> = 0.76, df = 1 (P = 0.38), I> = 0%

(B)

Figure 12. Total antioxidant capacity (TAC). (A) Country; (B) Participants
E 12. BIMEMNEES(TAC). (A) 4RER; (B) B5A%

DOI: 10.12677/acm.2026.1651786 44 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1651786

AP 5

ERAIREEMRENmeta TR {41t
| BEREA TR BRIRAEHE | BfERE LR

Yossef HAA (2020) cosmassssis el |

Mahsa.B.M (2020)

Zheng H J (2020)

Liuj (2021)

Nguyen, T.T.U (2021) [l-erseeeesseefrsmsssssssssssesssness @essseses s

Figure 13. Sensitivity analysis of TAC
Bl 13. S2mENER(TAC)BURMES T

Std. Mean Difference Std. Mean Difference
Study or Subgroup Std. Mean Difference SE_Weight 1V, Fixed. 95% CI 1V, Fixed. 95% CI
AbdelQadir, YH2020 17.28 123495 0.0% 17.28 [-6.92, 41.48] *
Bakhtiary, M2020 0.52 0.1709 19.2% 0.52[0.19, 0.85] - =
Nguyen T2021 04 01327 31.9% 0.40[0.14, 0.66] -
Zheng H J2020 044 0.1071 48.9% 0.44[0.23, 0.65] — &
Total (95% CI) 100.0% 0.44 [0.30, 0.59] -
Heterogeneity: Chiz = 2.17, df = 3 (P = 0.54); 12 = 0% 1 _&5 A ofs 1

Test for overall effect: Z = 5.92 (P < 0.00001) Favours [experimental] Favours [control]

Figure 14. Forest plot of GSH
& 14, BBt EBK(GSH)FRIKE

4. ¥1ig

AW FCE L DRI A T 15 0 meta 4T (3L & 4625 ] CKD H#), REGL 1A &3
AW mA IO EEIT)N CKD B B IhEE. RIE AR . R SR, SR A AT R R
FA(BUN)FI C [N [1(CRP)KT, FEosk AL R bR, RIUATH —BE(MDA) &3 K, Byiafbae
JITAC) 5B M H IK(GSH) &3 T 1. SR, X UL (Cr) & (41 i/ -6 (IL-6) o & & 52m, il 5 5 /)N
BRIELL Z (eGFR)E £ 5 N o ADRITM PR A A5 v BEAE A CKD & HL I TR Bh T F B,
HPEK BUN J CRP. S5 S8 AL RO AR FH B A G R BB . (R UESE AN 2 PASCREHAE B D RE R
P AR AT, O R e T RE AR BE AT RS 1 — P BE .

TEAAC LT, AHH TR AR S SR A — @ B, 5 Kwak 55[32] 52 Koppe %5[33]4k
TE—3. HIELENUHE SRS e R oD R EER AR, JEaTReid@d Nrf2. MAPKs. NF-xB %515
Sl K FEAE FH[33]-[35]. 4RI, TAC fetsfiriiim mmitt, AN AEENIR, KAgdid WAy
Hr A S R R . AR TR — 25 M ARSR A . . TP & CKD 4 1254 FE 4T 20 E 1R 1t
FEJCREFRAR T, ASHIF 7000 52 3 ik 2E 258170 AT PR CRP, X} IL-6 o2& 540, 5 Zirker [36]354—2L,
{HYj Zuercher Z5[37]/77E 2 5%, AIAES NBERAE . T HUR A5 N =A% HBr RHLHI AT R85 (2 50 508
PR (U T R R ) = 2R YR G IR A G [37]-[39], (AT 75 B8 22 A 51 BA B HL B AR VE I B 4% . DG T & ThAESR AR,
AHEFE R I BUN NEETT Scr o284k, 5 Yang S5[40]45 R —30. eGFR AR AT B8 5 WUATAC A 32 520
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AK[41], RAREVCRAIMNER C &5 MRS E TR ARIEAT VPAG o BLAh, B TR A7 A8 57 B P A TR AE D ey, IE
I R iy IR A, RS R TS, AT, RAEZHET ARG T EARFL, H
McFarlane 553013 ¢ 15 il S b 5 U, 47 5 i a2 1A R ANl 22 2

A FAFAES TJRIRIE: N meta 72T L2 BEA —, BRAFAE MG XS JRAGHT 7T 2 A7 AE
BB RAESLEM. FIE ST EERREITRAS T, RE 7RI Bk, RRBIFRE
BOH™ L KRR AL ABENUG IR, SRR E CKD AR S RUESHIFRIEA, #E— D W H T2
Huat.

5. &g

A TR B S A, (E PR R T A 35 ) 55 /e 5 38 12 1 ' s (CKD) &% MDA TAC. GSH.
BUN. CRP XEEFE bR 7 TR AVELEMN . S8, H RTEN 0 BRAE S TR AL ) SRRk 22
A 22 A PR S A% 0 0] AT R = v R LR S o AR FUd I <tk meta 23 1T 7V R G A DUA BE LG R
SRR, 5 7E R B 25 AR BTN CKD S B ThRE . A AU B SRR TRAZ BOIG PR BN, i v i T UE =
ST PR SE B FE R TR AL A 4%, B e PR W Sk B R A R
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Jir A e 2 45 75 B JE R 2 K
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