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Abstract

Objective: To conduct a systematic review and analysis to evaluate the effect of intestinal microbi-
ota regulation on the improvement of the toxicity of oxaliplatin chemotherapy in patients with col-
orectal cancer (CRC). To provide evidence-based evidence for the clinical application of oxaliplatin.
Methods: Systematic searches were conducted in Chinese and English databases (CNKI, Wanfang,
PubMed, VIP, Cochrane Library, Web of Science, and Embase, etc.). Randomized controlled trials
(RCTs) evaluating the effect of intestinal microbiota intervention on the toxicity of oxaliplatin were
screened. The literature search was terminated on March 1, 2025. This study used Stata/MP 16.0
software for Meta-analysis. Results: Ten domestic RCTs were included, involving a total of 844 pa-
tients. There were 421 cases in the experimental group and 423 cases in the control group. The
Meta-analysis showed: the indicators of diarrhea, abdominal distension, nausea and vomiting, clin-
ical efficacy, and neurotoxin were [RR = 0.332, (95% CI: 0.214~0.517), Z = -4.895, P = 0.000], [RR =
0.429, (95% CI: 0.255~0.720),Z=-3.205, P= 0.001], [RR = 0.638, (95% CI: 0.504~0.808), Z=-3.737,
P = 0.000], [RR = 1.476, (95% CI: 1.161~1.875), Z = 3.184, P = 0.001], [RR = 0.419, (95% CI:
0.233~0.754),Z=-2.902, P = 0.004]; Microbial preparations can reduce the number of CA199 (WMD:
-6.961, P = 0.021), D-lactic acid content (WMD: -3.88, P < 0.05), increase the level of Lactobacillus
in CRC chemotherapy patients (WMD: 0.993, P = 0.005), and reduce the level of Escherichia coli
(WMD: -0.840, P = 0.003). Conclusion: For patients with colorectal cancer undergoing oxaliplatin
chemotherapy in China, using intestinal microbiota regulation during chemotherapy can reduce
some adverse reactions caused by chemotherapy drugs, prevent imbalance of intestinal microeco-
system, enhance the immunity of patients, and improve the quality of life of patients during chem-
otherapy.
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1. 53|

4% H 179 (colorectal cancer, CRC) & H i 4xBR S = K0 WG MR, HRMEMET-REFHA R, 2022
ARSI, 45 BRI 192.6 i, FETRIBI 90.4 Jifl[1]. A RS MLE GIRTT
HEMSHOE D B s T B TS, B s CRC (MCRC)H) 5 4R 1R R A 2 15% [2]. LB YDF)
#(oxaliplatin) A% O ALY 77 ZE (1 FOLFOX. CAPOX){E A CRC JAIT IMFEA 254, BEEK T BEMEL
R IPFS) 5 A IA(0S), JLHAE B BIGTT « HBAIT REERE — &8 7 h 9 AT [3] .
SR, BLYDRVEIG PR S AT THI G 2 BBk Ry RIEE T 28 =48, 5 R, I8 Xt 25, RN
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Mz, HEME. Bt §pEsttc s P03, (BN madt. AARRNEERNN: H
AR/ LRI« TEAGE [N B BERD s BV RIS RS s, PR R AR, R TR
AR R[4].

WEAESR, it i 1 (gut microbiota) 75 IR & A« R B SR YT H AR 452 i o it 18 T R I ok LA i
FEYIN R IR IR) S T [B] KBt ThRE, S1E IR RIIER R 2T IR R, HiE w
A5 (dysbiosis) BT BE IR 7 851 : S0% B (B AR AT # Fusobacterium nucleatum)id@ i i#% TLR4/NF-«xB
T AT 28 9 DR R, N B G R AT S AR 22 A E[6] . b4, B RS AE (fecal microbiota transplantation, FMT)
TEBN WA AL rp o H T Je B 98 0 A S 3 SR A T B2 P T 0[]0 — SR8 AR B AN AT DU B SR U
BITFIBIER, T Bk T DURER AR Gl iE a7 S RS EIAE R [8], 78 AFF T H 11X 6 25 AR T A W] BB 78 24
WUV S, 3K 0 J5 A ] DA b 2 375 7 3 88 i (14 Ji T o s N G R BAIBE[ 9] o X 22 7t M R 5 T b
W TR E £ R RAHE VMG, WA RAMEN .

R, ASCERE Meta 4381 570 R G0 0Pt i 18 R VA 72 6 B yb RV 7 S M (O s AR L, LB I PR
SRR ALK

2. BRI E
2.1, WFKME

A Gk & P9 SCHE PE(CNKIL Wanfang. PubMed. 4% . Cochrane library. Web of Science 1 Embase
SE)SCHRTERE, A NER IS I B A 2 5 BRI BT B 1 OC R I BEHLG BRI (RCT),  SClki 2 3 &
PEARZ kT 2025 4F 3 H 1 H. X ike Ria s “ Kiphs” o “Si8ip” - “Sp” . “Hp” .
“FpiEwRE . “aEI” . “TRERCEMEE” 5. JECk R A EFE chemotherapy. colorectal cancer.
colon cancer . rectal cancer. intestinal flora. gastrointestinal microbiome. gut microbiota. probiotics. oxaliplatin

toxicity. drug-related side effects. adverse reactions &, &2 FE KL 32 @A AN 5 B R 45 & 10 57

2.2. XEANSHRIRE

WHFLIRE AR dE: (1) BFFCRALN RCT BESE: (2) WA GO & B RIEHTT M CRC K5 B%#,
SR IV B () TS A A R AR uE SRR (4) SRR IRIRIT R MR T
BB ECE QMR BEY5. B BEAK . BAORIR), MiEEB (LR E .. SEME. KEiE. #5%
BRER) KPR bR EY(CEA, CAL99). i b Dhfe( AR, D-FLER. WEER)RERF C RNV &
F1(CRP). HI4HMiif -6 (IL-6). MR IER T-a (TNF-a), ZE/DIIN TR FAM S FEEIE, (5) &
AL ATE R R S0k, K 3N [R] A 1E 2025-03-01.

Hebibrd: (1) ANEEHRZERRMESCR; (2) THEEE RN, 88 B ABE. R X 5551
WS AT 29 B s (3) dF RCT WAL (4) BEATFSEULIEITEC I SCHk. MR LA bR
#E, FEARYE Lichtenstein ZF BRI BT 2R 1) 844 & STHRIZEAT RTE AR BEVEAR 53 BR AN A2 B3R 1 STk

2.3. BUETREASCHER B =17

FEIRHUANR] 1) SCHRBERLE #EAT Excel A%, w1 2 44 CEAMRN R0 A AL g il AN e i, JFAH
BEAT AR, BIAG —H5 3 AW g . SR BRI EE: (1) AN fEE . 0 (2
THish; (3) FEAE: (4) ZiRTRNS: IRARITRG M. WAERECER QML 1875, 1K), fmid
R (ALRRAT B KT )/KF . IRibs £ 40(CAL99). Ji71E Bf i Th g (D-7LER) . J#id Cochrane FHft H o5
HEAL R BE AL AR 6 mh i 3 RS VAR T BOR A% 5 10 A RCT A5 SCIRT [10], PP 4 78 E AL
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Q) RN (2) 2R B WA BB (3) BB BEILRLEENMIS () HAK .
FIH graph prism i1 5 L FE
2.4. B EES IR

s A 78 Stata/MP 16.0 H5E . ELEMAR & DUINBIYE 2 (WMD) R 95% 1) {5 X [A](CH) &, 7338
A 5 LAAE ST & B B2 (RR) AT 959% 1] 5 X [ (C s . JETF Q b sl Rye R mitE: BEREMEP <01, 12>
5006) i I BEH LSRR Y . oM (P > 0.1, 12 < 509%) 5 F [ & RN AR . S IS <1 BB 9 N ST ik
eI IR
3. /R
3.1 WIEHR

AN 10 jw E N A RCT [11]-[20], JLit 844 483, SCIRdH 421 4, XFHEZH 423 4. SCRRTH & W1
1, ANWFFRIEARNE L 1.

[ THIRERE . ik RIS )
() | SEBARXCER(n=525), 3
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Embase (n=47)
: Coch Lib =124
% Woecb roa;nsecielnézry(ng]gn ) B R IH R E SR (n=73)
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v
FHA I (n=42) > TCIAAGA SRR (n=0)
)
£
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Figure 1. Process of literature screening
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Table 1. Presents the basic information of the studies included in the research

F 1L AANARBERFIRL

MEH Fof R B
& RIEE4Y X - S E=p
FEAR MERI(BIL) BITHRE FAsE ML) BITHRE
Huang, F 2023 [11] 50 24126  #AEW A + XELOX 50 29121 T + XELOX ®
, KB B =BT B +
444 2021 [12] 23 KX 4y CapeOX 24 RIX 5> CapeOX ®®
eSS 2021 [13] 30 18/12  #£HfEHH + FOLFIRI 32 20/12 FOLFIRI @@®
XIFF 2019 [14] 47 27/20 ﬁﬁi LES SO 46 25/21 XELOXx 006)
BB TGS B + FUREELE, Hyb
ek 2022 [15] 50 30120  URMERE. BYFIEHH 50 2921 FEHEGEE. K O@OG
PRl T i

ARZB6 2018 [16] 45 R4 fﬁ%ﬁ%@ﬁﬁﬁ * 45 KX 4 MFOLFOX6 ©0)

L2021 [17] 46 KK Ei%zﬁ@ﬁ% tFOL- 46 RIK S FOLFOX4 @B@®

XUSCFF B =BG B +
BLIbFIEA

XUSCFF B =BG B +
bR + REpbiE

XUBT B = HRIG B +
MFOLFOX6

W 2022 [18] 30 16/14 30 15/15 L FIE:E @

BIbAEN + RBE

¥ 2020 [19] 40 RIX 5 i

40 KX 5

¥k 2022 [20] 60 28/32 60 31/29 MFOLFOX6 L®

#E: © WA @ Mtk © Wikdestt, @ MIEHFGELRITE. KiffE), © CA199, © D-LiK.

3.2. PAARBREEN

KH Cochrane T} 1)k fay U VAl T X gy A SCiikadt 47 B2 VP4, JBid RevMan 5.3 BAF5ERK 7 1
WO bR A 5 A AR XS . P 2. B 3.

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

0% 25% 50% 75% 100%

- Low risk of bias D Unclear risk of bias - High risk of bias

Figure 2. Proportion of risk deviation
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N N N N N N N N N N

S 3 RR SRS RSB 3 B

. . . . . . . . . . Random sequence generation (selection bias)
NN N[N [N [ N | N | N | =N | Allocation concealment (selection bias)
NN NN N N N N . Blinding of participants and personnel (performance bias)
| [N [ [ = | = | N | N | Blinding of outcome assessment (detection bias)
’ . . . . ’ . ’ . . Incomplete outcome data (attrition bias)

. . ‘ . ® e e . Selective reporting (reporting bias)

® DSOS DO B @ otherbias

Figure 3. Specific analysis of risk bias

3. KR mERRIEDH

3.3. BIIEHR Meta DIFLER

3.3.1. 8

AT 4 s Sk, A5 332 &4 /B3, PRI W W A 1a] W) o 1 R 4 (12 = 0%, P = 0.591), M
PR B BN RAT A IR . SEREIR: I RS ST 1SS B R RS R AR R AR T B AT
B, A A TE R IS R AR 2 R alifhyT 1 0.33 f%(P < 0.05). LK 4.

Risk ratio %
e ) (95% Cl) Weight
Huang, F (2023) * 0.40 (0.19, 0.82) 31.46
I (2021) e 0.33 (0.12, 0.90) 19.79
ARz 55 (2018) + 0.14 (0.03, 0.59) 22.02
Wi (2020) * 0.41 (0.19, 0.88) 26.74
Overall, MH (I = 0.0%, p= 0.591) <> 0.33 (0.21.0.52) 100.00

I

03125 1

NOTE: Weights are from Mantel-Haenszel model

Figure 4. Forest plot for comparative analysis of diarrhea

4. BEBXTEE S A ARAKE

3.3.2. BERK
AT 2 FSCHR, B 180 &4 B3, AR I Wonwi Fu A [F] 5 P R 4 (12 = 0%, P = 0.612) (=
AR BB G2 ), MR e N AT & IR & . SR EIR: WHiE R G174 B e &
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B MBI AR 5 2B AR T Sl T (0 R, IO £ Pl R PO e 0 25 3R A 30 A AR T 1) 0.43 15 (P < 0.05).

DL 5,
Risk ratio %
& (A7) (95% Cl) Weight
Huang, F (2023) — 0.36 (0.14, 0.92) 40.00
B (2020) - 0.48 (0.26, 0.88) 60.00
Overall, MH (= 0.0%, p = 0.612) @ 0.43 (0.26, 0.72) 100.00

T
125 1

NOTE: Weights are from Mantel-Haenszel model

Figure 5. Comparative analysis forest plot of abdominal distension

[E 5. BEBKXTEE ST A AR E

3.3.3. B IRRE

%f 5 TG 55 (424 15 53 ) B S PR 20 T 2 B (12 = 40%, P = 0.155), ARAG I3 22 F vk, 8 A8
SE RN AR T A N B SRR i RSSO AT 0 4 B A T O R ik R A AR T Al T I
B, A I T O R T R AR R B AL YT (1 0.64 fi5(P < 0.05). LI 6.

Risk ratio %

1E& (£ (95% Cl) Weight

0.65 (0 34, 1.24) 16.11

Huang, F (2023)

EEEE EEEY T

H (2021) * 0.78 (0.43, 1.42) 13.76

=15 (2018) *> : 0.45 (0.27, 0.74) 27.48

FIb (2021) + 0.48 (0.25. 0.90) 19.90

i (2020) *—0—— 0.92 (0.63, 1.34) 22.75
<>

Overall, MH (I2 =40.0%, p= 0.155) 0.64 (0.50,0.81)  100.00

T T
.25

NOTE: Weights are from Mantel-Haenszel model

N
N

Figure 6. Comparative analysis forest plot of nausea and vomiting

& 6. IR RTEE 43 H FRAK B

3.3.4. IGFRITH

AU FEH 3 5 3CHk, % 313 4, KB EIENE(12 = 0%, P = 0.463). 5 Ex~: WiE WSS
AT 45 B B e AT R T gt 7 i iR, BRA Il B R I PR T 50 B 4L ST 1Y) 1.48 £5(P
<0.05). WK 7.
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Risk ratio %

VEZ (EA) (95% ClI) Weight

X1#+(2019) —“;— 1.41 (1.04, 1.92) 47.44

PR (2022) g i 0.80 (0.23, 2.81) 9.39

#%%6(2022) —;—0— 1.70 (1.17, 2.46) 43.18

Overall, MH (I2 =0.0%, p= 0.463) <> 1.48 (1.16, 1.88) 100.00
T T

.25 1 4

NOTE: Weights are from Mantel-Haenszel model

Figure 7. Forest plot for comparative analysis of clinical efficacy
B 7. IeRTTxT e A iRk E

335 WEABHR

ARUWEIC 2 FoCHk, B 332 AR, TR MMEIESR (1% = 0%, P = 0.881) (Rt BAE St
HEN). SREIR: HIEREBS AT IS s B E AR R RARR T RAT RS, BEhiE
PRI AP 2 7 30 R AR 0t AL YT I 0.42 fi5(P < 0.05). LI 8.

Risk ratio %
fE# (4 (95% ClI) Weight
Fitr (2021) - 0.44 (0.20, 0.96) 51.61
1#6(2022) - 0.40 (0.17, 0.96) 48.39
Overall, MH (I’= 0.0%, p= 0.881) <> 0.42(0.23,0.75)  100.00

I

125 1

NOTE: Weights are from Mantel-Haenszel model

Figure 8. Comparative analysis forest plot of neurotoxins

E 8. #MAEBHIL S ITHRINE

3.3.6. CA199

AT 2 F SCHR, PRI cal99 ()3 4 I 22 0 (G4 B &) Jo = s 14 (12 = 0.0% < 50% H. Q f % i) P =
0.483>0.1), HFE[E RN A I FELE AR RN, I &AF H A IR JE RN 4 0.09 (Z=0.084, P = 0.933),
UiHIPIA cal99 (FEZIN 22 RISt 2 m L, HEAW. TR, 2 RrEkL, 12=89.2%, H Qfu
5 P < 0.1, AU FUILEEE R SCERZ (B AA AR I e B, 1B FEBENLN 21T Meta 34T . Meta & 9F
Ja B8 & WMD S4—6.961 (—12.864~-1.058), HARMN & %3 (Z = —2.311, P = 0.021 < 0.05), FT4liasT
JE I CAL99 Ebx HE 4 5 25 411K 6.96, BN Tz &2 . W 9.
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Effect %

14 (FE40y) (95% ClI) Weight

27$(2019) e 0.37 (-1.81, 2.55) 86.91

i (2021) . 179 (-7.41. 3.83) 13.09

Overall, VI (1 £0.0%, p= 0.483) <> 0.09 (-1.95, 2.12) 100.00
T T

-5 -5 5

Figure 9. Baseline data comparison analysis forest plot for CA199
9. CA199 E L BHBXT L 73 A AR AK[E]

3.3.7. D-A.Bg

AR 4 K SCHR, PR D-FLER FE 2R RN &80 57 i 1% (12 = 0%, P = 0.738), R FH [l g RN AR AL
432408 5 -0.03 (Z = —0.156, P =0.876), i PI4L D-FLER LRI 2 S L Gi it X, Ry, H R
PERTIS 5 7 0 1 Y2 25 (12 = 96%, P < 0.1), ok HBENLRRBAY EAT Meta 7308 45 5L 78T T4H D-ALER/K
1 852 PRI (WMD = —3.88, 95% ClI: —5.756~—1.996; Z = —4.040, P < 0.001), [#%lEik 3.88 Hfr( I [& 10).

Effect %
1EE (F4) (95% Cl) Weight
HE (2021) vo— -3.49 (-4.10, -2.88) 30.39
% 3K (2022) | -1.07 (-1.67.-0.47) 30.43
Fib (2021) - -2.28 (-2.75,-1.81) 30.78
¥ (2020) > -21.29 (-26 84, -15.74) 8.40
Overall, DL (I = 96.0%, p= 0.001) <> -3.88 (-5.76, -2.00) 100.00

I

-20 0

NOTE: Weights are from Mantel-Haenszel model

Figure 10. Forest plot for baseline data comparison of D-lactic acid
10. D-FLER R L BURITEL AT TR E

3.3.8. Z.ERHTE

NI 6 G SCHR T, P ZE 2 A LB BRI AROR 2 e E S M (12 = 0.0%,  Q A P =0.418), R
FH T N A TR 5 9, 45 39 0.03 (2= 0.938, P =0.348), i B P FLIRAT T LR 2 R L G i 228 3L,
FLL T . TG N Eo AT B nmE R = 99.0%, Q184 P <0.1), RAMHNIA N EI, 3
& WMD 4 0.993 (95% Cl: 0.298~1.688, Z = 2.800, P = 0.005). £5HEM, THLIGIT 5 LRI HK P
BEETIRAGLA 11).
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Effect %
1% (E4) (95% CI) Weight
Wk (2021) —*——-— -0.05 (-0.19, 0.09) 26.02
HEE (2021) ——'—0— 0.10 (-0.03, 0.23) 30.8
xIF+ (2019) * 0.09 (-0.19, 0.37) 6.37
H = 16 (2018) - -0.14 (-0.42, 0.14) 6.21
FEb (2021) + 0.13 (-0.07, 0.33) 11.97
¥t (2022) —ﬁ— 0.02 (-0.14, 0.18) 19.35
Overall, VI (I° = 0.0%, p= 0.418) <i> 0.03 (-0.04, 0.10) 100.00

T T

-5 0 5

Figure 11. Baseline data comparison analysis forest plot of lactobacillus

Bl 11 FLERFTE AL BRI AT AR AR E

3.3.9. XEEHE

TEAR U FLANN I 6 J STHR Y, PR AR WA B i 28 0 2 1 807 52 P S o ME A 360 225 SR s 12 = 11.2%
(<50%) H Q 136 P 1y 0.344, BLHAWA KIAF BB LI ZE T LG F#m L, LB . FIR A
SE RN G R IR LRI RN B, e A B G RN & 0.03 (Z = 1.096, P = 0.273 > 0.05), % LG40
B BE— B TR RN BB T R R R R L, 12=97.6%H. Q 4% P{H <0.1, RGN SCHRIEAF
TEm FE SR, WOEFRBE NN A A HE AT Meta 2 #T. ARG AN & WMD 4-0.840 (95% ClI:
—1.386~—0.294), % Z ¥ (Z = —3.015, P = 0.003 < 0.05) /s % 5 BA i+ & X, W4T 5K
JFF B 7K SO R 2H 535 PR AIC 0.840, $R7R T TS I B A R EBUR . MR A ILIA 12,

Effect %
e (FE4) (95% Cl) Weight
Mrih (2021) -4— 0.04 (-0.02, 0.10) 83.15
R (2021) —-‘—*— 0.10 (-0.17, 0.37) 443
X[+ (2019) * -0.19 (-0.73, 0.35) 113
=1k (2018) —-'—+— 0.12 (-0.12, 0.36) 5.99
Fib (2021) . -0.33 (-0.70, 0.04) 248
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Figure 12. Comparative analysis forest plot of Escherichia coli data
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