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Abstract Objective: To systematically evaluate the safety and efficacy of probiotics in preventing and treating
chemotherapy-induced diarrhea(CID), so as to provide the evidence-based evidence for clinical practice. Methods:
Electronic databases, including EMbase, Cochrane Library, PubMed, CNKI, CBM, VIP and Wanfang databases,
were retrieved to search for the randomized controlled trial (RCT) of CID among patients with malignant tumors
treated with probiotics as of September 31, 2023. Later, the RevMan 5. 1 statistical software was employed to ex-
tract data and assess the quality of the identified literature for meta-analysis. Results: Thirteen RCT involving a
total of 1 032 patients were included into the current meta-analysis. Results of this meta-analysis suggested that
conventional symptomatic therapy combined with probiotics could significantly reduce the total diarrhea rate in
tumor patients(OR = 0. 33, 95%CI: 0.21—0.51, P<C0.001)and grade Il — IV diarrhea(OR =0.12, 95%CI :
0.04—0.39, P<C0.001), increase the total effective rate(OR =4. 26, 95%CI: 2.55—7.12, P<(0.001), and
shorten the duration of diarrhea(MD = —1.92, 95%CI: —1.96— —1.88, P<C0.001), with significant differ-
ence. But among patients with grade | — [ diarrhea(OR =0. 73, 95%CI: 0.39—1. 38, P=0. 330), the differ-
ence was not statistically significant. Besides, none of the enrolled study had reported adverse reactions. Conclu-
sion: Probiotics can prevent and treat CID of tumor patients effectively during chemotherapy, with less adverse e-
vents.

Key words probiotics; chemotherapy-induced diarrhea; gut microbiota; duration of diarrhea
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RARFAE,
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HiOERIEMWE L O REEART: OF
PR b 8 S5 A O H A Aw Ay . O AE 53 A I XU
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71 (((((chemotherapy) AND diarrhea)) OR chemotherapy-induced diarrhea) OR CID)
#2 (((((Yeast) OR Bifidobacterium) OR) OR Lactococcus) OR probiotics) OR Lactobacillus
(((randomized controlled trial [pt]JOR controlled clinical trial [pt]JOR randomized controlled
triallmhJOR double-blind method[ mh]OR single-blind method[ mh]OR clinical trial pt JOR clinical trials[ mh]
OR(“clinical trial”)[tw]OR singl * [tw]OR doubl * [tw]OR trebl * [tw]OR tripl * [tw] AND (mask *
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reviews OR  meta-analysis))) NOT (((Cohort studies or case reports or Letter or Histori-
cal Article or comment). pt))) NOT (((comment OR editorial OR meta-analysis OR practice-
guideline OR review OR letter OR journal correspondence)))
#4 #1and #2 and #3
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W EAENT E 2007 21 23 9 . 5-Fu+ b8 T K - Bl K+ BT @
R+ 2HTER RIT R AR R H R IT
H ¥ : FOLFIRI
FE=HEN fE 2017 30 30 CPT-11+5-Fu A7 -+ DU FT B8 b7 i QOO
AL TEAENE E 2011 18 18 CPT-11 FBI7 + RO FF B (&g g OOd®
IR/ AR iE 2011 58 58 B A B A ZE AT P ZRIF B + @
Jhe e BT
WscsEt hE 2014 44 41 TR RYAE FIRITHRAE O FMRIT BT ©)
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gt | 2013 30 30 FOLFOX4 WAFEIFER  FEhAait AT )
W+ W R IT HHA T
JE F W b 2017 45 63 [{%xg EJRan S S A H+ e )
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WK AN i E 2014 55 53 17 AR ZERUFT B IR W RLIA YT + BT o
T e+ # BRI EJLPaNi
T HiE 2012 74 51 PR L WU FT B sl Tl B @
X200 FE 2000 22 22 5-Fu-+ %12 WU AF TR+ b I7 tby7 Wy O0@®
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HHAIT
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Experimental  Control Odds Ratio Odds Ratio
Study or Subgroup _ Events __ Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Michal Mego2015 9 30 1430 139%  049[0.17,141] —

b 2011 7 58 16 58 200%  0.36[0.14,0.96] —

42000 6 22 10 22 103%  045[0.13,158] T

e #2012 9 74 19 51 28.0% 0.23 [0.09, 0.57] .

FEF2011 7 18 12 18 104%  032[0.08,1.24] —

HiE2017 730 16 30 174%  027[0.09,081] e

Total (95% CI) 232 209 100.0%  0.33[0.21,051] A d

Total events 45 87

Heterogeneity: Chi* = 1.52, df = 5 (P = 0.91); I = 0% - -+ + o0
Testfor overal effect: Z = 4.94 (P < 0.00001) Favours [experimental]  Favours [control]

B2 HAHEEER meta HATHEHKE

2.2.2 RARCR A 605 IR E 7 WA IR
BT R RS S G 56 B A ST
R ER LG #E L (P=1.00,1"=0%).
¥R H FEM, %R W /", OR = 4.26,95%CI .
2.55~7. 12, A Ml 2 R A it ¥ 2 L (P <
0. 001>, $&7R 5 H B X AE 6 97 AH b, 8RB 25 4E T
T AT 4 25 B ROCR (] 3) .

Experimental  Control 0Odds Ratio 0Odds Ratio
Study or Subgroup__ Events _Total_Events Total Weight _N-H, Fixed, 95% CI M-H, Fixed, 95% CI
42 45 48 63 165%  4.38[1.18,16.16] —
58 63 48 63 236%  3.63(1.23,10.70] —_—
20 21 2 23 30% 287(0.41,74.28 —
3 3 27 37 136%  4.20(1.0516.78] R
27 30 20 30 124%  4.50(1.08,18.50] —
4302014 41 44 32 41 140%  3.84[0.96,15.37] | —
Bk F2014 51 55 37 53 17.0%  551[1.70,17.85] _—
Total (95% CI) 205 30 1000%  426[255,7.12] -
Total events
Heterogeneity: Chi? = 0.36, df = 6 (P = 1.00; = 0% Ly + + o
Test for overall effect: Z = 5.54 (P < 0.00001) Favours [experimental]  Favours [control]
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(P=0.94,I"=0%) , Al R H FEM, Z5% 8K,
OR =0.73,95%CI :0. 39~ 1. 38, W 41 [f] 22 B L 5%
T2 (P =0, 330), Ul B 35 4= B Fn w0 2 15 3R
Jrxf CID 1~ 11 4% 0 101 B 0 R AR TR (BT 4)

Experimental  Control Odds Ratio 0Odds Ratio

Study or Subgroup __Events _ Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Michal Mego2015 9 23 10 23 27.3%  0.84(0.26,271] —

XI3:(2000 5 2 6 22 208%  078[0.20,3.08] —_—T

52011 6 18 9 18 269%  050[0.13,1.92] e

12017 6 30 730 251%  0.82[0.24,281] —_—T

Total (95% CI) 93 93 100.0%  0.73[0.39,1.38] -

Total events 26 32

Heterogeneity: Chi* = 0.40, df = 3 (P = 0.94); I = 0% v o prs PP

Testfor overall effect: Z = 0.97 (P = 0.33) Favours [experimental] Favours [control]

B4 I ~1RESE meta HHERAKE
2.2.4 MI~NHEHEZHE L4 186 FilEE R 4 I
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0.93,I°=0%), %% FEM, %8 B /X,0R =
0.12,95%CI:0.04~0. 39, ¥ 4 6] 22 % A 45 it 2
B (P<C0.001) . 1 B 25 A2 B AT DL 35 R AIG I ~
N RIEE (A 5),
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Experimental Control 0dds Ratio 0dds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

23 4 23 204%  0.09[0.00,1.82]

Michal Mego2015

0
| 2000 1 22 4 22 176% 0.21[0.02, 2.09] _—

J5rEE2011 1 18 5 18 21.8% 0.15[0.02, 1.47] e —

T E2017 1 30 9 30 402% 0.08[0.01,0.68] +———#————

Total (95% CI) 93 93 100.0%  0.12[0.04, 0.39] i

T 3 22

H Chi = 0.45, df = 3 (P = 0.93), I = 0% b o

geneity
01 10
Test for overall effect: Z = 3.52 (P = 0.0004) Favours [experimental] - Favours [control]
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2.2.5 JEVEFREERE 5 T K 512 B BT
FEPER TG FR L i ) 2 SR R A
KRB REREZR TR ITFE X (P =
0.30,1°=18%), kK 1 FEM., &5 H /~.MD=
—1.92,95%CI:—1.96~—1. 88, Ml 6] 22 % A
GiibeE (P <0.001), $ER 25 A B 1 ) fE A 3%
45 J TS R St [R] (5] 6)

eeeeeeee tal Control Mean Diffes Mean Difference
IV, Fixed, 95% CI

291 022 58 474 028 58 204% -183[-1.92-1.74]
292 016 63 485 022 63 37.9% -1.93[-2.00,-1.86]
287 025 74 483 029 51 17.9% -1.96[-2.06,-1.86]
291 017 44 486 024 41 216% -1.95[-2.04,-1.86]
HET2017 283 046 30 475 061 30 23% -192[-2.19,-165]

269 243 100.0% -1.92[1.96, -1.88]
Heterogeneity: Chi* = 4.87, df = 4 (P = 0.30); I = 18%
Test for overall effect: Z = 90.95 (P < 0.00001)

-100

50 50 100
Favours [experimental] - Favours [control]
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2.2.6 ANRRN AR 13 0 RCT A H B8
EIN RN, 48 g5 AR R B IR CID Y % 4
PEAS U (A5 I R 4 ) DL S o — A E AT 3R A B 3
RS

2.2.7 REWBEHN BEIERLERE NG
IS = )=l B A B S e | el OS2 S T
7~ A8 2 P L AR X AR L 2 o A HLATE T A R AR Y
KEAMmACE 7,

SE(log[RR]) SE(log[OR])
0 0 ’
lml /I'\\
01 ':\ 0.5 !/ JI 3
[ 7 Go \
0.2 LR /I * \\
,' ! “ 1.0 / ! \
1 ’ 1 \
0.3 [ / 1 \
rodot / 1 \
0.4 ’l q 1 1.5 / H \
9o \ 7 %) \
[T RR /7 1 v OR
0.5 1 1 1 1 2. A L A 1
0.01 0.1 1 10 100 0.001 0.1 1 10 100

a BBV AU S B b B RCR B TR -
B7 REREREIWH

3 Wit

ARG T K B PEAR £5 AR & BT R 97 CID
MR R RCT BLAIEY. 99 A T 13 W55, ¥
K 1032 W54, 6 W& b oo, Hp 3 Wit
BT A S AT (140 B 5 )3 Bl LI
T A SRR (287 B2 5 %) ;8 W EIRIT
5T, Horb 6 WA T 25 A T 5 H A TR P25 (531
BIZ5%) .1 WHE T 545 HS5E5IRIT k(74
BIZ5E), 1 W E T A WS LR A (116 #i =

53, [6] BHZ 00F 5% 4 e — 300 79 B 1 0T 5
3.1 FEMFRLR

AWFGE W » 15 A ORI & AR R B AT 25 52
(OR=0.33,95%CI:0.21~0.51), £ 45 %} [l 9% 5%
WoEm A ERE MR & W (OR =
0.12,95%CI:0.04~0.38) fHEAFMW [ ~ 11 %
JE 15 1 & 42 (OR =0. 73,95%CI ;0. 39~1. 38), %
AWt HA R FAH S EISHCH AR H
1 GIEHE 1Y B i PR

7 W ST N 25 A B O R A AR R TR
(OR=4.26,95%CI:2.55~7.12),5 Wi #f 5% B /R~
%5 A WO IR VS R ek a) Rl A 48 /E R (MD =
—1.92,95%CI:—1.96 ~—1.88), iX % B 57 4
HEWTEARFHMEERER TS ITEE L,
3.2 WMREX

CID 7 FAby7 J5 & Wi E i A 1= 1,
JEEE S T MR R AR AR . ARG R A
RE BN TR EHEREREELE TR
R AU FF I R R AR WA XTVa 1B
L2 RN 7K 3R I /Y A1 SN R T o=
5 K W8 AR RE , e & B TS

s A TR A — S PR W LA TR B AR YT Ak
75 H I E N B RN T AR B TR 3h W 5558 FN I
PRAFE S p A B E 5220 HmT BB AL A 45 40 1 A
E TR TE 5 1 B 1 78 B R R L 2 R A A
Jof B e A M A 2 05 19 A I 9 LR R MR 3R AE
K F-a (tumor necrosis factor-a, TNF-a) . 1L-6 Fl
IL-18 mRNA [R5, N JH W e ife. HZ A
] 25 U A 48 A B HEBR B 1 R AR Ok 5 DL S b AR £ K
NI BRI S B AR W B IR CID M85 R A 58 4 —
TS — A ANAF MR 8 TE BE 2 2508
U, AR DR ZH AR i I IR S PR R B % g AR B IR
CID Wy E I #E4T 1 8 2 F1 50 B . A7 B8 R I R B R
CID $2ALAE UE B2 4 UF 3% .
3.3 kR

AR meta 3 HTAEAE — S8/ BR P . (1) Mkl 43 A .
AN meta 0 HTHY 13 WHFsE P, 4 12 Wife
FE AT I LA SOk 32, oA 1 TAE i £ v R 17 9%
DRSS =

() Jr B 2E 22 AR SC A 6 T A 58 (8
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