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use in patients with irritable bowel syndrome, functional
constipation, and Clostridioides difficile infection considering sex-
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Probiotics have gained increasing clinical attention as adjunctive treatment for lower gastrointestinal disorders. However, evidence supporting their therapeu-
tic efficacy remains limited, particularly with regard to sex-related differences. This expert review provides evidence-based insights and practical recommenda-
tions for the use of probiotics in patients with irritable bowel syndrome (IBS), functional constipation (FC), and Clostridioides difficile infection (CDI), con-
sidering possible sex-related differences. Evidence from randomized controlled trials and meta-analyses indicates that probiotics can modestly improve global
symptoms, abdominal pain, and bloating in IBS and enhance bowel movement frequency and stool consistency in FC. However, these effects are strain-spe-
cific and heterogeneous. Although clinical studies on probiotics in IBS have not confirmed significant sex-related differences, experimental animal studies us-
ing stress-induced IBS models have demonstrated sex-dependent responses to specific probiotic strains, supporting the biological plausibility of such differ-
ences. For CD], the efficacy of probiotics in preventing primary or recurrent infections remains inconsistent across large trials, and current guidelines usually
do not recommend their routine use. However, sex- and age-related immunologic differences support the clinical differences of CDI. Probiotics are generally
considered safe for healthy individuals, although caution is advised in patients who are immunocompromised or critically ill. Clinicians should select probiotic
products based on strain-specific clinical evidence, adequate viable doses, patient characteristics and sex. In conclusion, probiotics might play a role as adjunc-
tive therapy for IBS and FC, with variability in responses influenced by microbial, host, and potential sex-related factors. Further research is needed to establish
optimized personalized probiotic strategies.
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‘FC'E 23l A AMS 33t CDIOl thet Z2Ho] €A
9] 5= #AsH] YA AR AMAERE AR8-ste] 2000
1E5E 20251 89 Aolo] T A5 AASI3T CDI ¥4
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gut interaction)[1]. IBSS] A AlAl FHES 11.2%% F8=H,
TAYES 1.35%0014 1.5% AtolelHt(8]. IBS= 53] Aol nh&
THE AolE Hold, GAE o oA 9], 1gFHT d2 5
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BE9] o]io] IBSS] Y 7|H e Zlo] Tojst= A= ATAH
A[14,15], FHu e 40| JAA Az o= BT

D2HP|QEA = IBS SXfollA B QIsHA A= SloH, &
A G3tadts £E2 AGAIRET HEREA S Eoll AR E AT
[7,16-19]. H|& 7|2 A5 FH= A 4okl x4k
(short chain fatty acid, SCFA) 57}, A5 AlO|E7IQI 4,
Y 7]5 AT 22 A4 Hiol ubA = 7MY A E A A K surrogates)
of EdlsiA|gl, Z2uto] QYA [BS 4 &l o] € 4
ArH20-221.

202349 Goodoory 517101 A3t HIERZA of| A= ®= IBS of
@ gAto| A LEHPO]QEIAL] G55 FIHR o] BAlo= =g
HRO| QE|A FofFt 1,733 7 t 2T 1,636 E7HT 317119
RCT7} 3= et vehdA] A}, &2 o] @0l st A
Hh Q1 54 (risk ratio [RR], 0.78; 95% confidence interval [CI],
0.71-0.87), B5(RR, 0.72; 95% CI, 0.64-0.82), &5 Bkt
(RR, 0.75: 95% CI, 0.64-0.88)°1 4] °]30] A& 73S AIAFR
=8

I8y A ae 34 ERaL, ZEHPO|QEAY] HF &
&, A=717F, B7HAHE SolA A+ 7t o] & Aol ZAtt. Escherich-
ia & & E(spp. )= ARHAERI S4 7HAe] Jlo] FEEo A=
+ 2AE Bk Lactiplantibacillus plantarum (Lactobacillus
plantarum) 299vE X3St Lactobacillus < w852 Bifidobac-
terium & #ESI VRIZIAR F2 AL E Y01 23-27],
B. infantis 35624+ 57 €3°lA 4F 25 HERATH28,29]
5% 7 9 Bacillus & E£3F W2 A g B0, dF 23
= At 9 WGAIRONAN 7HedS EHAT. Saccharomyces,
E3] S. cerevisiae 1-3856 GA| B 7ao] 9lo] W2 AlF|L9
At Aol ATt EgH IBS ofgol utet Aake B4 A
= "S- AP o, thRES] HEREAS ol mE &4 glo]
23S HIUSITH7,19]. SFAH L8, ol T A2 T3t o]
Y3 37 Bold A3k 99 sl o7 Bask, of
Ao A AmAoNA w51 of gl whE davt gl €
531 9T, 17,18,30].
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E ohE Ao oo L E I, o] AollAl= o4 EAOA
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Total population
Experimental Control
Study or subgroup Events Total Events  Total Weight M-H, random, 95% Cl Year

2.1.1 Female

Enck 2009 61 72 73 75 24.1%
Mack 2018 108 131 17 134 253%
Quigley 2022 91 123 115 138 16.7%
Subtotal (95% CI) 326 347 66.1%

Total events 260 305
Heterogeneity: Tau’=0.00; Chi’=1.28, df=2 (P=0.53); I’= 0%
Test for overall effect: Z=3.15 (P=0.002)

2.1.2 Male

Enck 2009 59 76 70 75 15.3%
Mack 2018 47 56 53 63  11.5%
Quigley 2022 38 47 36 45  7.1%
Subtotal (95% CI) 179 183 33.9%
Total events M4 159

Heterogeneity: Tau’=0.01; Chi*=4.02, df=2 (P=0.13); ’=50%
Test for overall effect: Z=1.04(P=0.30)

Total (95% CI) 505

Total events 404 464
Heterogeneity: Tau’=0.00; Chi’=5.42, df=5 (P=0.37); I’=8%
Test for overall effect: Z=3.42 (P=0.0006)

Test for subgroup differences: Chi’= 0.18, df=1 (P=0.67); I’=0%

530 100.0%

Risk ratio Risk ratio
M-H, random, 95% ClI
0.87 [0.78,0.97] 2009 g
0.94 [0.85, 1.05] 2018 —
0.89 [0.78, 1.01] 2022 —at
0.90 [0.85, 0.96] <&

0.83 [0.73,0.95] 2009 _e
1.00 [0.85, 1.17] 2018

101083 124] 2022 —
0.93 [0.82, 1.06] i
0.91 [0.86, 0.96] *
05 07 1 15 2

Favours probiotics  Favours control

According to sex (in probiotics group)
Male Female Risk ratio Odds ratio
Study or subgroup Events Total Events  Total Weight M-H, random, 95% CI M-H, random, 95% ClI
Enck 2009 59 76 61 72 41.2% 0.63 [0.27, 1.45]
Mack 2018 47 56 105 128 30.2% 1.14 [0.49, 2.66]
Quigley 2022 38 47 94 127 28.6% 1.48 [0.65, 3.39]
Total (95% ClI) 179 327 100.0% 1.03 [0.64, 1.65]
Total events 144

260
Heterogeneity: Chi’=2.16, df=2 (P=0.34); I’=7%
Test for overall effect: Z= 0.11 (P=0.91)

0.01 0.1 1 10 100
Favours [male]  Favours [female]

Fig. 1. Meta-analysis of studies reporting sex differences in the efficacy of probiotics in irritable bowel syndrome. (A) Total
population. (B) According to sex (in probiotics group). Cl, confidence interval; M-H, Mantel-Haenszel; df, degrees of freedom.
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E FC SR A= ot 2il 2 e 24 ] S5 =7
Ao Wi, gk B4 IS STk S HAH41]. W,
A9 Rl u A E TS At dAISHA] =T, ol IBSHY
A5/37A2Hinflammatory bowel diseases, IBD) Z- o 71
HGEALNA HAPFH R tFdol Aase Ads xRl
CH42).

nZHo| QA= Aol f HRE 33 SCFAE A/4dshH,
SCFA® AFS avtz g S7H17]13 A7 A (enteric
nervous system)E A9l A525= SXRITH43]. 53] SCFA
T FEEAR 49 9] 4 (integrity)& F-AI5kaL Aletd s
2 ASHES WAIsH, & 254 AsNE FAaAITH44). W
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Ao HFAY 5 AF
[15,46]. LF- L2H}O]QE
et B8 oS 7HAAl
QEATL o SR H
Ao 2 Bt}

LEHPO| QYA g JUle, 4 doRks, & &5 2 &
H|E5-9] AGyEHH AojE 249 Hu|SA4S Aslole the
718& 7HxItHA47,48]. 3] AMEE= ZEHO| QEIA = Bifido-
bacterium®} Lactobacillus 0] w550 A9, FCOll 74 2313
Ql 5= o7 =o] QUtH49]. Table 20 FC Aol A Lz ulo]
2EA G35 H7IgE RCT 258 8.9F6IIHS0-74]. ohFet +F
59} B4t %*(colony forming unit, CFU)E AH&-Zom, 7 A
of Z3tH A} f= vl A AUtk 7P Eol AMH 4= Bi-
fidobacterium®]™, 71 ©3°| Lactobacillustt. A¥t&Hoz =T
EHO|QEA 453 B © A5 Pt A HfH(spontaneous
bowel movement, SBM) 31527} 0.673](95% CI, 0.22-1.12) &
ofstA S7FskAthFig. 2). Ly A 1F o] A Wi wUe
HI*=96%), o= #F, &%, 34 T3 &, TA 54 Aol BEo
2 Holttk. #5d o9 #4481, d5Y Bt SBMO] F-9u|gt
S7he WEEA goton, #F 119 a3 Xjo] kgt FAHCE
FoJokA] gSkth. ZEHO| QYA 43 o] HE|AE ¥ FH)
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Probiotics significantly improved stool frequency and symptoms.

Probiotics significantly improved stool frequency, consistency
Probiotics improved constipation-related symptoms in women.

No difference in stool frequency in probiotics and placebo
and symptoms.

groups.
Probiotics improved stool frequency.

Duration Qutcome
4 wk,
6 wk
8 wk
4 wk,
8 wk
4 wk,
8 wk
4 wk

control group

Treatment group:
78:85

1n2:m7

23:23

33:37

20:20

1.0x 10"
70x% 10°
20x10°
20x% 10°
1.0x10°

CFU

and Bifidobacterium

Multiple combination of Lactobacillus
L. gasseri

B. animalis subsp. lactis BLa80

Probiotics”
FC (Rome IV)  B. animalis subsp. lactis HNO19

FC (Rome IV) L plantarum P9

Constipation
Constipation
Constipation

Patients

Country
China
Spain
Korea
Sweden

China
CFU, colony-forming unit; L plantarum, Lactobacillus plantarum; B. animalis, Bifidobacterium animalis; FC, functional constipation; B. longum, Bifidobacterium longum,; L. casei, Lactobacillus casei; S. ther-

mophilus, Streptococcus thermophilus; FOS, fructo-oligosaccharide; E. faecalis, Enterococcus faecalis; L. acidophilus, Lactobacillus acidophilus.
IStudies listing multiple probiotic strains represent multi-strain probiotic formulations. ”80 subjects with placebo, 110 subjects with mixed L. plantarum LPO1 and B. breve BRO3, and 110 subjects with B.

animalis subsp. lactis BSO1. 976 subjects with placebo, 76 subjects with the low dose group, and 76 subjects with the high dose group.

Jin [73] (2025) South

Ma [70]
(2023)
Cheng [71]
(2024)

Salo [72]
(2024)
Roos [74]
(2025)

Table 2. Continued

n

o
3
o
o
=

«

2] & (Bristol stool form scale, BSES) F<2 0.31 (95% CI, 0.01-
0.6)FHE 27t /HAAZ th(Fig. 3). SBM Biste} w7 A 2 +§
H A0 A = Aluto] Q Bl ATE tiRI9] 27]5 R-9loHAl A FTt.
YK 50| FA A 7FsAE AlAKSHAIRE, o] A/d Tt AR
o7 Yo IA £E0=F QI FCol|A ZZHlo]Qg A0l X773
7 g Alst7]ollE SA7E Qlnt. T i v EY A wekE A
orEe #FEE ERUS o olE #F= Yo tiv] wi¥ =5
FoletAl Z7HA171A] HEJTHTS). 015 A8 AH R, 379]
T7F 043 BANES Ao R Y= QUTHS2,54,74]. Rome 111 7]
Zo et AkE Hy] o4 1008S ez gt AFtolA, mid
6 g©] AlHlo] @ B A(synbiotics, Lactobacillus 9 Bifidobacterium
T3 THELT TP S3E)E B85 A2 floREo] Hls|
o] =2 ¥ 3150} o 27 A5E 71ESHATHS4] 40789 o
/g W] &R 2R & OE AFolME L. gasseri Fol7-9
SBM®°] 5.0£0.9914 9.4+1.6°8 Z7Io QL 42+
0.5°14 7.5 £ 0.73]12 F7Foke | 14 9v] Q& Afolg Bt
(74]. IS HAFO R T AT ES BAS A}, P HEE X
et A= Hls SBM BstH(EF9 2.063] S7HIS% CI, 1.14-
2.99)3} o 7] WSlHBSES 3.58 Z7H95% CI, 2.87-4.13))
oA FoulstA o & A aIE B

Clostridioides difficile 7o)X TZ2H}0] QEIA ARE: @A A

CDI= 9= ¥ 4/ dAke] =8 Q1o =, 53] 704 ol
ol A AAAR = Fo] F7kstal AeH76]. CDI ool 3loi
TZ2dto] QYA ok kS slr| IRt thpe] A7t &
Y= B} 2™ (Supplement 1)[77-90], ©] F A JFAIHL
2E 1% 9 % PLACIDE (7919} 24} o3-S $igt
PICO 7t tH8el. 12u ol5 A+t F= CDIY W2 &
AEOIUH79] 7 7 Zpol7t flol86] -Feml gt BIHE USok= U
Alnfstieict. £t ©d 9 o AFE ZE & AT =
oA I AI7t SAEA AHAEA] 2L UH91,92].

20178 FA7F 79319 WEREA[94]2 ZEHto| Q Bl AT}
CDI agol] foJ3t 237} 93-S Hojglout, 2 714 Al
o] A71=9t}. 20179 FAH BAof| w2 Clostridioides diffi-
cile A3 A TAYE0] 60% HAotHoH, HIAA ALY F5 &
oF Sk2}7} obd EhAtol|A| gHgA|et W&ol T7] ZEHO|QEA
Fol= Qs A Ql Ao g AZXITH93). 13y 23
A o] =2 W 9EE 7L, A SR £A AT
71% CDI 91¥ =7t S%E Z1} ol thdatol ARt L ool &3t
H ek E3 ZFE A T GFOIATE AR JSE ] A
I} sfjAo] Fo5 a3ttt F7FA o g wEREA BAJoA AR Tt
£ IEHPO|QEA &5 s HFE FPFo RN S5 e
5H 714 71 AL e HEkE 2 etthe Al E Qo

olof wha} of g 7to] =gkl CDI oS $3h ZEH[o|QEA
O] AAA ARG HILSHA] el Stk 7L o] = AA, LEHo|Q
g2 53 Hl-gade] figk ggsta ke A FFolth o
Al AFet 13+ 2 234 o AAATE B /93 oS YSSHA

=
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Experimental Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, random, 95% ClI Year 1V, random, 95% ClI
6.1.1 Bifidobacterium
del Piano 2008 1.14 2.01 10 02 212 80 4.6% 0.94 [0.34, 1.54] 2008 ——
Favretto 2013 4.5 1.5 15 10 20 15  3.6% 3.50 [2.23, 4.77] 2013
lbarra 2018 0.67 1.69 76 041 1.18 76 4.7% 0.26 [-0.20, 0.72] 2018 e
Dimidi 2019 0.9 1.6 37 07 25 38  4.1% 0.20 [-0.75, 1.15] 2019 _1.._
Takeda 2022 -0.42 091 39 -0.01 0.72 41 4.8% —041[-0.77,-0.05] 2022 i |
Wang 2022 0.74 1.5 53 0.36 1.45 50 4.6% 0.38 [-0.19, 0.95] 2022 |
Cheng 2024 0.47 141 12 044 1.5 N7  4.8% 0.03 [-0.35, 0.41] 2024 g b
Roche 2024 0.04 2.84 23 043 2.33 23 3.209 —0.39[1.89, 1.11] 2024
Subtotal (95% Cl) 465 440 34.2% 0.46 [—0.08, 0.99]
Heterogeneity: Tau’=0.45; Chi=44.64, df=7 (P<0.00001); I’=84% -
Test for overall effect: Z=1.68 (P=0.09)
6.1.2 Lactobacillus
Mazlyn 2013 0.72 1.88 50 092 2.09 50 4.3% -—0.20 [-0.98, 0.58] 2013 ]
Ojetti 2014 2.6 1.12 20 1.0 10 20 4.5% 1.60 [0.94, 2.26] 2014 e
Ma 2023 0.94 1.94 78 0.7 2.01 85 4.5% 0.24 [-0.37,0.85] 2023 ———
Roos 2025 4.4 1.39 20 33 0.62 20 4.5% 1.10[0.43, 1.77] 2025 —_—
Subtotal (95% CI) 168 175 17.8% 0.70 [-0.08, 1.47] -
Heterogeneity: Tau’=0.51; Chi’=15.88, df=3 (P=0.001); I’=81%
Test for overall effect: Z=1.76 (P=0.08)
6.1.3 Bacillus
Madempudi 2020 5.08 1.36 50 218 1.06 50 4.7% 2.90 [2.42,3.38] 2020 B T
Kang 2021 0.87 0.25 39 088 0.28 34 49% -0.01[-0.13,0.11] 2021 T
Subtotal (95% CI) 89 84 9.6%  1.44 [-1.42, 4.29] | e ————
Heterogeneity: Tau’=4.20; Chi’=133.62, df=1 (P<0.00001); I’=99%
Test for overall effect: Z=0.99 (P=0.32)
6.1.4 Combination
Martoni 2019 2.0 3.1 48 09 29 46  3.6% 1.10 [-0.11,2.31] 2019 1
Botelho 2020 0.62 0.93 21 096 0.8 14 4.6% —0.34[-0.92,0.24] 2020 =t
Wang 2021 3.5 1.205 23 3.05 2.12 21 3.9% 0.45[-0.58, 1.48] 2021 e
Mitelmao 2022 33 1.74 51 38 2.02 40  4.3% 0.50 [-1.29, 0.29] 2022 —
Lai 2023 2.02 2.4 50 226 27 50 4.0% 0.24 [-1.24,0.76] 2023 —_—
Jin 2025 1.44 1.92 33 0.32 1.93 37 4.1% 1.12 [0.22, 2.02] 2025 | ——
Subtotal (95% CI) 208 24.5% 0.19 [-0.39, 0.76] *
Heterogeneity: Tau’=0.31; Chi’=12.79, df=5 (P= 0 03) 1’=61%
Test for overall effect: Z=0.64 (P=0.52)
6.1.5 Synbiotics
Fateh 2011 3.16 1.84 31 1.69 1.67 29 4.1% 1.47 [0.58, 2.36] 20Mm
Waitzberg 2013 242 0.52 49 037 0.5 50 4.9% 2.05 [1.85, 2.25] 2013 e
Cudmore 2017 2.29 0.7 35 195 073 34  4.8% 0.34 [0.00, 0.68] 2017 B
Subtotal (95% Cl) 15 113 13.9%  1.28 [-0.01, 2.58] i—
Heterogeneity: Tau’=1.24; Chi’=72.84, df=2 (P<0.00001); I’=97%
Test for overall effect: Z=1.94 (P=0.05)
Total (95% CI) 1063 1020 1000%  0.67 [0.22, 1.12] B
Total events } } | b }
Heterogeneity: Tau’=1.06; Chi’=490.80, df=22 (P<0.00001); I’=96% -4 -2 0 2 4

Test for overall effect: Z=2.92 (P=0.004)
Test for subgroup differences: Chi*=3.20, df=4(P=0.53); I’=0%

Favours probiotics

Favours control

Fig. 2. Change of spontaneous bowel movement by species. SD, standard deviation; IV, inverse variance; Cl, confidence interval;

df, degrees of freedom.

T}, B4, Levlo| 0EA ARG S AP ol 2
4ol 78 FYOE EH Yok FAYORE AF 2
Hrote] BAX 9 WAL, F50) WS A - 0BT EL A
22 44, 04, Jel3 758 B4 At Fo| merhos]. of
o3t BEAHOE Q8] BA JlolSelEL mautoloEA)
QA A8l dhal A55ALHO6), AAof Hieheks e st
3 9IeHDs,97]. QP BAE A)7|l=s], CDI $idzel] &
st 87t 55 Aeol AL wofo] Hateo] glo] Xautol o

22 RelZ} AT 4 57| HETHOS 971 oA Sk Y
A 2 5 mzelo 8 A7t thgo] HATIAE AHE 053]

A = A2 AAste A2l 98 o5 AEEn
[95].

A oA ol AL CDI HHAY 9 AFSo] a1, WAL At
S A7Izte] © Z4rH98,99]. ol Aol o] 3t o

e-emj.org

ZtH100]. E3]
M (immunoglobulin [Ig] M
2 Hol&=g), o= C dzﬁ“czleoﬂ ‘:H?l Zqu—]' Hcl'oﬁﬂ% AotAlZd

1 o JollA TEEE w2 TPECIY ALES] Yjlo]
AtH101,102]. A AFSE JE ZolE e o Z2Hto] Q¥
Eaen Sl | ‘I]'E} -2 7Fs/dol AN, ER7EA] AE Eol
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Probiotics Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean  SD Total Weight IV, random, 95% ClI Year IV, random, 95% CI
6.2.1 Bifidobacterium
del Piano 2008 23 0.61 110 1.89 0.63 80 6.8% 0.41[0.23, 0.59] 2008 el
Favretto 2013 45 0.75 15 1.0 1.0 15  5.3% 3.50[2.87, 4.13] 2013 —
Ibarra 2018 3.46 1.1 76 3.56 0.96 76  6.49% —0.10 [-0.43,0.23] 2018 —
Dimidi 2019 29 1.0 36 39 1.1 37 59% —1.00[-1.48,-0.52] 2019 —_—
Wang 2022 0.93 1.16 53 0.2 1.03 50 6.1% 0.73[0.31, 1.15] 2022 e
Cheng 2024 0.41 0.82 23 029 0.81 23 6.0% 0.12 [-0.35, 0.59] 2024 ——
Roche 2024 0.23 1.04 112 061  1.06 17 6.6% -038[-0.65-0.11] 2024 5
Subtotal (95% Cl) 425 398 43.2% 0.44 [-0.23, 1.11] ‘.
Heterogeneity: Tau’=0.77; Chi’=160.27, df=6 (P<0.00001); I’=96Y%
Test for overall effect: Z=1.28 (P=0.20)
6.2.2 Lactobacillus
Mazlyn 2013 297 0.64 47 2.86 0.51 43 6.7% 0.11 [-0.13,0.35] 2013 e
Ma 2023 0.29 0.99 78 026 1.01 85 6.5% 0.03 [-0.28, 0.34] 2023 o
Subtotal (95% Cl) 125 128 13.2% 0.70 [-0.08, 1.47] 3
Heterogeneity: Tau’=0.00; Chi’=0.16, df=1 (P=0.69); I’=0%
Test for overall effect: Z=0.83 (P=0.40)
6.2.3 Combination
Martoni 2019 297 0.74 48 3.1 0.72 46 6.5% —0.14 [-0.44,0.16] 2019 =T
Mitelmao 2022 1.5 0.85 51 1.6 0.92 40 6.3% —0.10[-0.47,0.27] 2022 % [
Lai 2023 1.04 1.33 50 0.36 14 50 5.7% 0.68 [0.14, 1.22] 2023 G-
Jin 2025 0.92 0.92 33 04 0.92 37 6.1% 0.52 [0.09, 0.95] 2025 R
Subtotal (95% CI) 182 173 24.7% 0.20 [-0.19, 0.59] .‘
Heterogeneity: Tau’=0.12; Chi’=11.82, df=3 (P=0.008); I’=75%
Test for overall effect: Z=1.01 (P=0.31)
6.2.4 Synbiotics
Ding 2016 35 1.1 48 24 0.8 45  6.2% 1.10[0.71, 1.49] 2016 S
Cudmore 2017 1.84 0.44 35 155 0.44 34 6.8% 0.29 [0.08, 0.50] 2017 [
Lim 2018 23 0.9 42 26 1.3 42 59% —0.30[-0.78,0.18] 2018 T
Subtotal (95% CI) 125 121 18.9% 037 [-0.29, 1.04] -
Heterogeneity: Tau’=0.31; Chi’=21.63, df=2 (P<0.0001); I’=91%
Test for overall effect: Z=1.10 (P=0.27)
Total (95% CI) 857 820 100.0% 0.31 [0.01, 0.61] : P

Total events

Heterogeneity: Tau’=0.33; Chi’=200.41, df=15 (P<0.00001); I’=93%
Test for overall effect: Z=2.03 (P=0.04)
Test for subgroup differences: Chi*=1.72, df=3 (P=0.63); I’=0%

Fig. 3. Change of stool consistency (Bristol stool form scale) by species. SD, standard deviation; IV, inverse variance; Cl, confidence

interval; df, degrees of freedom.
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Clostridium cluster XIVa2} &2 FE|2AF A/ gHe|g]olrt dA
5] FRP o, ot e7}A ul=Rlol A= Bacteroides”t A3t
[114]. TS A XfolE EA S| Bacteroides-Prevotella &
2 F300A A ET § =A YETH115]. o] e m&2Ht
O] A X g¥hE9] ZHOA =, FFA B Fo|| §F Lactoba-
cillus 75 TFES TP W A7 AAE FHAA= A%
7150l WA= A5 B3 vehgou, A41717 245 A
olAde &7t gllrt116]. ol ZEHO|QEA Fojof Qlof 4
8 2ol & AJARSHARE, tiER9] A= 5204 3=t

na2uto] QElA Fl= Ao wEl thE7)? AT B4 9] $A

w20l 9 Ela0] AEIY BT 779 BAT 47290
o5l FEFE wr=t, of7]oll= A, |HY 9 vPE o 9E
Afo] 5o] e IBSet o] Rt A7t Sl AeolA =
A Z2H-gE AgEe] wet thE 7hsAdol ltH117]. 1By /34
FA= AFEA Y o] A} JE B4 B0 2 Qlsf ofd] ZEA
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Fig. 4. Factors contributing to heterogeneity in probiotic clinical trials.
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